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Here’s what the new Model 167 Rotary can do for you... 
Greater Precision —Dial knob type feed box now per- Greater Versatility— A manually operated machine 
mits incremented feeds of .0001 from 0 to .0006 for is easily changed over to hydraulic operation simply by 
rough grinding, changing automatically to .0001 fine adding a power pack. 
feed at any point from 0 to .005 before finish size. 
Less Maintenance — Anti-friction table and base ways 
Finer Finish — Rugged cradle-type chuck bracket and are grease packed for life and sealed to exclude foreign 
swivel adjustment minimizes chatter. And vibration-free matter. Hydraulic table design minimizes spare parts 
diamond unit gives wheel a smoother dress. inventory and reduces maintenance and attention. 
Easier Operation — Anti-friction table ways give The 1958 Model 161 Rotary Surface Grinder is ideal- 
easier manual reciprocation. Four ounce pressure moves ly suited to all small work grinding operations, on a 
the 590 Ib. table. high production or job-lot basis. Grinds flat, convex or 
; 7 ; concave surfaces of work up to 6 in. O.D. For complete 
Higher Production — Hydraulic table feed rates in- information, send today for Bulletin 2-161-2 Issue 1. 
finitely variable from 0 to 10 fpm. Permits smooth slow tials 
dressing speed, changeable instantly to rapid traverse (7 PAVS 70 COME 70 HEALO/ $7.50 
or reciprocating speed. oo Copy 
Co., 
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Cincinnati Automaitic\s 


Improves the EntireilG 


Have you ever seen an operator balance a grind- 
ing wheel mount on conventional static balancing 
ways? It's a tedious operation, and may require 
90 minutes or more to remove the wheel mount, 
balance and replace it. Cincinnati decided to do 
something about this. They developed automatic 
grinding wheel balancing ... it does the job ten 
times more accurately and infinitely quicker and 


easier. 
This exclusive Cincinnati feature automatically 


balances the grinding wheel mount on the ma- 
chine .. . within a few seconds . . . while the 
spindle rotates at its operating speed. This ex- 
clusive Cincinnati feature eliminates vibration 
and resultant chatter on the work . . . permits 


more effective stock removal... reduces wheel In the illustration above the operator shows how easy it is to 
balance the grinding whee! on a CINCINNATI FILMATIC 10”°R x 72” 


cost per workpiece. Plain Hydraulic Grinder. 


FILMATIC spindle bearings and automatic grind- 
ing wheel balancing constitute a team that just 
can't be beat for low-cost precision cylindrical 


grinding. Best of all, these features are standard 
equipment on CINCINNATI® FiLMaATic 6”R, 10”L, 


10”R, 14”L, 14” and 16” Plain Grinders, and on 
6”R, 10”L, 10”R and 14”L Angular Whee! Slide 
Grinding Machines. Write today for the complete 
balancing story. Ask for publication No. G-637-2. 


Publication No. G-637-2 ex- 


CINCINNATI GRINDERS INCORPORATED slain the Clacianatl Automatic 
CINCINNATI 9, OHIO a principle. Write for 


ATl == |. 
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Wheel Balancing 


eiGrinding Operation 


Symbol of Automatic Grinding 
Wheel Bolancing . . . the great- 
est timesaving feature to be 
found on any precision grinding 
machine. 


Automatic Grinding Wheel Balancing and 
FILMATIC Spindle Bearings are exclusive Cin- 
cinnati features .. . they just can't be beat 
for producing the finest finish at the lowest 
cost on your precision ground work. 


NTERTYPE GRINDING MACHINES ¢ CENTERLESS GRINDING MACHINES ¢ ROLL GRINDING MACHINES + SURFACE 
INDING MACHINES © CHUCKING GRINDERS ¢ MICRO-CENTRIC GRINDING MACHINES » CENTERLESS LAPPING MACHINES 


Use postpaid card. Circle No. 201 
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56 cast iron plates are ground on one 
side in one hour. Stock removal .140"; 
limits .001”. 


Tops of cylinder heads ground 21 per 
hour; stock removal 3/16" to 1/4”. 
Bottoms 55 per hour; stock .012”; limits 
+ 001". 


for best results... 


The Blanchard No. 18-C Surface 
Grinder has the speed and precision 
that guarantees economical 

grinding on an endless variety 

of jobs. After the initial setup, 

the automatic cycle handles every 
operation from start to finish. 

The operator is freed to prepare the 


200 adjusting screw washers are ground 
on one side in one hour. Stock removal 


.025"; limits = .001". 


aging a > _ a second 
7 
Put it on the Blanchard © 
The 18-C Automatic Cycle... 


eS 


Moves chuck to grinding 
position and starts it rotating 


Starts wheel rotation and 
coolant pump 


Engages power down-feed 
at preset rate 


Changes to fine feed just 
before finished size is reached 


Stops wheel, coolant pump, 
and chuck 


Moves chuck to loading 
position — demagnetizes chuck 


Provides rapid wheel. ap- Stops feed when work is to Can be changed quickly to 
proach to work size —“sparks” out. Raises manual operation 
wheelhead 
: Automatically Controls Size! 
Send today for your free copy of 18-C folder. BLAN CHARD 
THE BLANCHARD MACHINE COMPANY 
64 STATE ST., CAMBRIDGE 39, MASS., U.S. A. 
Use postpaid card. Circle No. 202 BR AN 
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Now’! 
SIMONDS 


ye co.| 


| abrasive segments 


orolon | ..for faster 


cooler grinding... 


with 


Unique single crystal structure of Simonds 

SA Borolon Abrasive provides more 
stress-free cutting edges and permits cooler grinding, — 
deeper penetration for faster stock removal, and better 
finish. This adds up to better surface grinding with 
Simonds Segments mounted in chucks—for all types 

of vertical spindle surface grinders. 

Order from your Simonds Distributor. 


SIMONDS ABRASIVE COMPANY 
Tacony & Fraley Sts., Philadelphia 37, Pa. 


Division of Simonds Saw and Steel Co. 
BRANCHES: PHILADELPHIA « CHICAGO e DETROIT « SHREVEPORT « LOS ANGELES 
SAN FRANCISCO « PORTLAND, ORE. 


Use postpaid card. Circle No. 203 
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Letters to 


the Editor 


Barrel Finishing 


First of all I would like to extend 
my sincerest appreciation for the 
tear sheets on “Automatic Barrel 
Finishing at IBM,” which accom- 
panied your letter dated September 
24, 1957. 


My attention has been directed 
to another item on barrel finishing, 
name ‘ly, “How Ford Aircraft Saves 
Money on Deburring Operations” 
by Mr. Herbert E. Chase, Page 23, 
GRINDING and FINISHING for 
October. Naturally, I would like 
tear sheets of this article for our 
reference library. 


Needless to say, Allis-Chalmers 
people from top management level 
to plant supervisory personnel, con- 
sider GRINDING and FINISHING 
a sort of bible on metal finishing 
and consider it the best trade maga- 
zine received at our Boston Works 
plant. 


As GRINDING and FINISHING 
is bound to carry articles on barrel 
finishing at one time or another, 
1 would like to know if arrange- 
ments could be made whereby tear 
sheets would be mailed to me as the 
items appear in your magazine. I 
realize, of course, such a procedure 
would only add to the burden of 
your responsibilities, but it would 
he ‘Ip immensely as I am planning a 
comple tely automatic barrel finish- 
ing department for our plant and 
some of the practices described in 
these articles could well be intro- 
duced into our proposed system. 

Eugene Pawley, 

Methods and Time 
Study Dept. 

Allis-Chalmers Mfg. Co. 


COLLECTION OF TEAR SHEETS HAVE 
BEEN SENT. 


Air Grinders 


As President of the Compressed 
Air and Gas Institute, I would very 
much appreciate receiving two 
copies of either reprints or tear 


6 


sheets of the CAGI article “How 
Much Does it Cost to Run Your 
Portable Air Grinders”—which ap- 
peared in the August 1957 issue of 
vour magazine. 
Thank you very much. 
H. O. Gummere, 
Executive Vice President 
Buckeye Tools Corporation 


It’s A PLEASURE TO OBLIGE. 


Titanium Grinding 


Once again an article published 
in GRINDING and FINISHING is 
assisting me in solving manufactur- 
ing problems. I refer to the ae 
on “Titanium Grinding” by L. 
Hays, which appears in the Se i m- 
ber i issue of your magazine. | would 
appreci iate it very much if vou 
could send me two copies of this 
article. If additional copies are not 
available, may I have permission 
to reproduce two copies for our 
Methods Engineers. 

Thank you for any consideration. 
C. V. Ruehrwein, 
Supervisor, Process 

Engineering, 
General Electric Company 
GLAD TO HAVE BEEN OF HELP. TEAR 
SHEETS SENT. 


Diaphragm Chucking 


We would like to secure at least 
two dozen reprints of the article 
appearing in the October 1957 is- 
sue of GRINDING and FINISH- 
ING magazine entitled “Diaphragm 
Chucking on Gear Production.” If 
there is a charge for this, please 
use this letter as vour authority to 
bill us. 

Trusting that you can comply 
with our request and thanking vou 
in advance, we are 

C. K. Higley, 
Sales Department 
Erickson Tool Company 


REPRINTS HAVE BEEN MADE OF THIS 
ARTICLE. THEY ARE FREE FOR THE 
ASKING AS LONG THEY LAST. 


GRINDING and FINISHING 


Meet BERNARD C. DAY 


... one of Bryant’s internal grinding 
experts, who helps solve grinding 
problems for customers throughout 
the Cleveland territory. Mr. Day can 
be reached at Center West Bldg., 
No. 307, 20950 Center Ridge Road, 
Cleveland 16, Ohio. Tel. Edison 1-9626. 
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Gears like these, ground on a Bryant 3216, 
are typical of the precision items made by 
Dana Corp. 
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Q. Why does Dana Corp., Toledo, Ohio, 
use eight Bryant 3216 Internal Grinders? 


A. “The Bryant 3216 produces more parts for less money... 
gives better quality than manually operated machines .. . 
holds size consistently and finishes better." 


The Toledo Division of Dana Corp., specializes in making a great variety of parts: 
transmissions, universal joints, propeller shafts, forgings, gear boxes and torque 
converters, to name only a few. 
In the words of a company official, Dana is “a sort of glorified jobbing shop... our runs 
are comparatively short, and quick changeover ability is a key factor in our operation.” 
At Dana, the Bryant 3216 Automatic Internal Grinder has proven superior to other 
makes. The company first bought four 3216’s, and then, because of their excellent 
performance, bought four more. 
Here are some of the things Dana likes about Bryant 3216's: — 
“they’re economical ... we're able to have one man run two machines, and cost is 
cut to about 60% of single-machine operation.” 
“the 3216 holds size consistently and finishes better.” 
“holds tolerance very well... you can depend on it to do the job it is supposed to do.” 


“there is almost no maintenance . .. these machines have run trouble-free since 
we've had them.” 

“simple to operate ... easy to adjust... hold close tolerances ... meet all our 
requirements.” 


Learn how the Bryant 3216 Automatic or other Bryant machines can help you in 
your internal grinding operations. Write today for literature. 


BRYANT chucking Grinder Co. 


85 CLINTON STREET, SPRINGFIELD, VERMONT 
Offices: Indianapolis « Cleveland « Chicago e Detroit « Mt. Vernon, N. Y. « Philadelphia 


nternal Grinders © ‘Internal & External Thread Gages © Granite Surface Plates © Magnetic Drums for Computers © Special Machinery 
Use postpaid card. Circle No. 204 
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Close tolerances held, 
scratch marks eliminated 


AT INTERNATIONAL BUSINESS MACHINES 


CODOL 


LIQUID GRINDING COMPOUND 


CODOL stays clean, keeps wheels clean! 


In line with a policy of carefully selecting the right 
grinding compound for each operation, the Endicott 
IBM plant uses Stuart’s Codol for parts on which 
fine finishes are required. 

Bud Ingram, in charge of the Magnetic Drum 
Rotor Department says this, ‘‘We cannot afford the 
so-called margin for error. Any dirt, any scratch on 
the surface, will affect performance of the ‘memory 
unit.’ That’s one of the main reasons we use Codol— 
it’s clean when we get it, and it doesn’t pick up 
foreign particles.” 


Codol’s high detergency, lubricity, cooling, and 
rust-inhibiting characteristics win enthusiasm wher- 
ever it is used. A specially formulated semi-colloidal 
compound of petroleum oil and chemical emulsifier, 
Codol features perfectly balanced surface tension, 
floats chips away from the wheel, work, and machine, 
permits faster stock removal in roughing operations, 
closer tolerances in fine finishing. Codol lubricates as 
it cools—eliminates wheel-loading and protects work 
from metal flow, heat-caused stress failure, and loss 
of dimensional control through heat distortion. 
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Of the many grinding processes going into the pro- 
duction of IBM’s data processing or ‘‘memory”’ 
machines at Endicott, New York, about a dozen 
stand out as critical. And for practically all of these 
fine-tolerance operations, Stuart’s Codol Liquid 
Grinding Compound is used. 

Processing and finishing of the IBM machine’s all- 
important “memory unit’ shown below dramatically 
illustrates the tough grinding problems and excellent 
results with Codol. The Magnetic Drum Rotor, a 
drum of monel coated with copper, is finally plated 
with colbalt-nickel to an outside diameter of four 
inches. In operation of the machine this outside coat- 
ing retains and categorizes all the information intro- 


duced into the circuits. Amy dirt, scratch, or dimen- 
sional inaccuracy on this surface can cause serious errors. 

Each surface from the monel through the cobalt- 
nickel stages is precision-finished on a No. 3 Brown 
& Sharpe Universal Grinder under a free flow of 
Stuart’s Codol. About .008 in. is removed in each 
step, and concentricity must be held within .00025 in. 

The extreme cleanliness of Codol is considered more 
important than its cooling efficiency in these critical 
grinding steps, but it excels in both. Carefully bal- 
anced surface tension floats grinding “chips” away 
from the work and prevents scratches. Extra lubric- 
ity aids chip formation and assures free-cutting 
action required for stress-free grinding. 


‘ OD concentricity of the four-inch "memory drum,” measured with 


ing and three grinding steps. 


an electronic height gage, must be within .00025 in. after two plat- 


Finish-grinding of the drum bearing surface is done under a free 
flow of clean, efficient Codol Liquid Grinding Compound. 


‘ “For the smooth finish we need, Codol gives us the results,” says 


engineer Jack Sediak. The 10-inch drum here being finish-ground is 
for IBM's larger computer. 


eee ana 
STUART Rep. 
4, Phone your D. A. STUART OIL CO., LIMITED 
2727 South Troy Street, Chicago 23, Illinois 


Stuart Service Center 
CANADIAN D. A. STUART OIL CO., LIMITED 
3575 Danforth Avenue, Toronto 13, Ontario 


Yellow Pages 


Arrange now to test Stuart’s Codol Liquid 
Grinding Compound on your difficult 
grinding operations. 


BAYONNE, N. J............++Hemlock 7-0151 
DETROIT, MICH...............+.Tyler 7-8500 
CHICAGO, ILL...........+.+..+.+Bishop 7-7 100 
ea HARTFORD, CONN...........Jackson 7-1144 
CLEVELAND, OHIO..........Prospect 1-7411 
PHILADELPHIA, PA.........Devonshire 8-6 100 
TORONTO, CANADA........Oxford 9-9397 


Representatives in all principal cities 


METALWORKING 
LUBRICANTS 


Use postpaid card. Circle No. 205 
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Industry 


Observer 


e New orders to manufacturers are 
rising from their second-quarter 
lows. The upsurge indicates many 
“wait and see” potential machine 
tool buyers decided to at least make 
partial commitments for their re- 
quirements. Net new orders of 
metal cutting type machine tools 
were up to $55,850,000 in July—an 
increase of 30°. over June—and the 
highest level reached in the pre- 
vious four months. Shipments 
dropped to $58,500,000, leaving the 
backlog of 4.2 months. Cancella- 


tions were the lowest in 21 months. 
For the four quarters ahead, ma- 
chinery makers are forecasting 

12°. increase in dollar volume of 
new orders, as compared with the 
past four quarters. In the metals 
market, the buyer will be favored. 
This time last year prices were sky- 
rocketing and supplies were short. 
Now supplies are ample and ca- 
pacity is still growing. But demand 
for steel is edging up. Operating 
rates for the fourth quarter should 
average about 88°. of capacity. 


Performance Plus! 


/ 
Harig Ss 


TML SURFACE. 
_ GRINDER. 


The new TML by Harig provides extremely 
fast and accurate grinding, with a new oper- 
ational ease never before known. 100% more 
longitudinal travel than before with each rota- 
tion of the wheel. You get smooth surfaces in 
minimum time. Economical—low maintenance. 


SPECIFICATIONS 


Longitudinal travel... .........0005 12%” 

Transverse travel......... vienna acer 

ee niaeae 12%” 

Working surface of platen........6%x12” 
Ya” T slot 

Grinding wheel. ........7” dia. x 2” face 

Grinds 12%” over platen with 7” wheel 

Standard spindle speed 3000 R.P.M. 

Ya or % H.P. motor—Net wt. with motor 

575 Ibs. 
Can be used with or without floor stand. 


5769 W. HOWARD ST. + CHICAGO 31, ILL. 
Phone NEwcastle 1-5050 


Use postpaid cord. Circle No. 206 
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Third quarter rate was 83% 
Heavy steel products such as plate: 
structural shapes and oil countr 
pipe continue to be most in de 
mand. Total business inventorie 
are setting new records, but ar 
still not out of line in relation to 
sales. The bulk of their buildup is 
accounted for by price hikes. The 
real rise in stocks has been only 
20°, as great this year as in the 
same period of 56. Neither sub- 
stantial over-all liquidation nor ac- 
cumulation is in sight, so inventory 
policies are not likely to stimulate 
or slow down business for the bal- 
ance of the year. 

The Lockheed Missile Systems 
Division research and development 
laboratories at Palo Alto, Calif. 
recently announced the operation 
of a huge new shock tube to test 
ballistic missile designs at speeds 
of 13,000 miles an hour. 

The 40-foot-long tube, custom 
built to Lockheed specifications 
produces shock waves which trave! 
17 times the speed of sound. This 
shock tube is being used for ad- 
vanced design work on the Navy 
Polaris ballistic missile. 


Dr. Daniel Bershader, head 
the missile divisions gas dynamics 
department said that temperatures 
and pressures generated within the 
shock tube will simulate those en- 
countered by a long range ballistic 
missile as it plunges from space 
into the earth’s dense blanket of 
air. 

Lockheed scientists will study 
heat transfer, shock wave shapes 
and other details of airflow around 
missile models. In addition they 
will perform basic research in high 
temperature gas dynamics. 

The shock tube works on the 
build-up of gas under pressure at 
one end of the tube which ruptures 
a thin diaphram when the pressure 
reaches a certain level. The high 
pressure gas then speeds down the 
tube behind a hypersonic shock 
wave. 

The Lockheed shock tube, made 
of stainless steel, has an inside di- 
ameter of three inches and walls 
an inch and a half thick. At the 
end of the tube is an 18-inch- 
diameter, three-foot-long “dump 
chamber” which absorbs the shocl 
wave in order to avoid excessive 
pressures by reflection, 
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Improve 


Your 
Metal 
Finishing 


Pens ih 
BUFFING AND POLISHING 


at 


LOW 
Cost 


The Carborundum Company makes avail- 
able one of the world’s widest assortments 
of grains, powders and tumbling media 
developed expressly for surface finishing 
operations throughout industry. 


The abrasive grains manufactured by The 
Carborundum Company are unexcelled 
for their uniformity of strength, shape and 
size. The production facilities, the grad- 
ing and inspection operations and the 
chemical and physical controls over all 
phases of the manufacturing process assure 
three-fold uniformity in shipment after 
shipment. 


Call your 


CARBORUNDUM 
distributor 
or salesman 


for expert counsel on your particular prob- 
lem. Or, write Electro Minerals Division, 
Niagara Falls, New York. 


L 


BARREL FINISHING 


Ask the Man from CARBORUNDUM 


REGISTERED TRADEMARK 


ALSO makers of a complete /ine of Coated and Bonded Abrasives 


Use postpaid card. Circle No. 207 
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NO ROOM FOR ERROR IN THIS $300 PART! 


This aluminum servo-valve body represents an investment of nearly $300 
) before the two large holes are sized and finished. With so much at stake, you 
can't afford any hole machining error that would put the part on the scrap pile! 


The method which proved reliable enough to assure the required precision 


was Sunnen Honing. It guaranteed the specified tolerances of .0005” and 
.0002” ... with 16 and 8 micro-inch finish for the respective holes. 


Sunnen Honing also guarantees geometric roundness and straightness .. . ! 
SUNN} with controlled stock removal from thousandths to split-tenths as desired. 


Your hole job may not be this critical, but Sunnen Honing can help you, too— 


A on production runs, job lots and salvage. Your capital investment and 


cost per piece are surprisingly low. Average honing machine installation 
with tooling runs about $1,000. Why not write us about your problem? 


Diameter range of standard 
honing tools: 4” to 254”. —_~_ “2a 
we SUNNEN 


PRODUCTS COMPANY 


honing booklets 


eda HONING vs 


send for five informativeim 


SERVICE CARD 7921-L Manchester Ave. * St. Louis 17, Mo. pe 
Canadian Factory: Chatham, Ontario see 
7617 
Use postpaid card. Circle No. 208 
Dec 
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New Step-Block Test Shows 
.OOOO12’ Downfeed Accuracy on 


Taft-Peirce 
No.1 Grinder 


This is the Taft-Peirce No. | Precision Surface 
Grinder. It offers the exclusive tilting wheel- 
head plus a selection of seventeen different 
attachments for all-purpose application. Op- 
erators easily grind to .0001”, and to.00005” 
with experience. Surfaces are so smooth they 
seal without lapping. 


December, 1957 


Gagemaker tolerances easily 
produced with exclusive T-P Ver- 
nier Fine-Feed — for tool room 
or small parts production. 

Tests of grinding accuracy on a Taft- 
Peirce No. 1 Grinder constantly prove 
the remarkable accuracy of this 
machine. The latest — a step-block 
demonstration — shows just what 
tolerances you can expect. 

A four inch long block was ground to 
a height of 1.0000”, then nine con- 
secutive steps in depth increments of 
.0005” were ground, using the Vernier 


Fine-Feed. Result: Inspection of height 
at each step revealed an average error 
of only .000012”! A T-P Versachek 
Electronic Gage with 4000:1 magni- 
fication was used for inspection. 


This remarkable downfeed accuracy 
offers superlative results for tool, die, 
and gage work; as well as for small 
parts production. Plan now to add this 
all-purpose precision grinder to your 
facilities — send 

for Data Sheet 

MT-001 and 

Catalog. ao 


TAKE IT TO TAFT-PEIRCE 


TAFT-PEIRCE MANUFACTURING COMPANY 
WOONSOCKET, RHODE ISLAND 


Use postpaid card. Circle No. 210 
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Precision Grind 
Like These... 


\\ Economically, Rapidly, 


SS To Close Tolerances 


with the new Van Norman 2C Centerless Grinder 


This rugged Van Norman 2C centerless actually gives 
you the workability of three centerless grinders with a 
minimum of changeover time. Featuring a 15 HP 

main drive motor which gives you enough HP for every 
grinding job, the 2C is equipped for thru-feed work, 
for in-feed and, with crush dressing attachment, 

form grinding and profile work. 


G 


Get complete details on the Van Norman 2C Centerless 
Grinder and on other Van Norman grinders. Write, 
wire or telephone today for descriptive catalogs. 


C 
VAN NORMAN MACHINE 


A DIVISION OF VAN NORMAN INDUSTRIES, INC. 


MANUFACTURERS OF — Ram and Column Type Milling Machines, Cylindrical Grinders, Spline and Gear 
Grinders, Oscillating Radius Grinders, Special Production Grinders, Centerless Grinders. 
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COMPANY 


SPRINGFIELD 7, MASSACHUSETTS 
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Don't wait ... for extra profits install a Van Norman machine now! 
They're available on many purchase plans. . . 

outright sale . . . purchase on conditional sales contract 

up to five years . . . pay as you depreciate up to 10 yeors .. . 
conditional sales contracts not available to Export. 


Use postpaid card. Circle No. 211 
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FORGING DIE INSERT 


Material: Heppenstall ‘A’ 

Conventional Machining 
Time: 76 hours 

Elox Setup & Machining 
Time: 45 hours 
Saved: 31 hours 


Machine tool: Elox M-501 DieMatic 
Electrode: Cast Elo-met : 
Customers report 50% saving on , - 

new forging dies and Foo, ge ee OF 
in reworking dies. 


TUNGSTEN CARBIDE - \ieatiaaitieain 
SINGLE POINT TOOLS 


E D M produces 14 identically ma- XY i J 
chined tools perhour. Timesinclude &, 


roughing and finishing, machining ®, 


both faces, nose radius and top. wa / 
Radius held to = .001”. Tools were —e j. 
roduced _#: man operating 2 Oil ‘ 44 
u fF ) P 


lox Tool & Cutter Grinders, using a — 
brass wheel. Users {report Elox ee 
round tools give greatly increase 
ie when compared to abrasive 
ground tools. 


Me heal Anaad a hai a uh aceasta he a ch dik ne hee hc de be eh 
EMBOSSING DiE 
Material: Air Hardened Tool Steel 


Die consists of 1,250 squares ma- 
chined .100” x .030” deep in the 
bottom section of the die. Sharp 
corners on each square had to be 
maintained. 


Conventional Machining 
Time: 227 hours 
Elox Setup & Machining 
Time: 10hours Pee ae eae ene ee tae mee eee ae 
Saved: 217 hours 
Machine Tool: Elox Standard M-500 
Electrode: Free machining brass 
Sia nad hases paced ‘od hia aid eae dad a il had bth het tn acd Aaconschaded ha | Md od od dah 
EXTRUSION DIE - 
Material: Air Hardened Tool Steel 
Conventional 
Machining Time: 4 hours 
Elox Setup & 
Machining Time: 1 hr. 38 min. 
Saved: 2 Hrs. 22 min. 
Machine Tool: Elox Standard M-500 
Electrode: Free machining brass 
Machining is done after final heat 


i : d 


wosung . . . eliminating the possi- 

bility of distortion. 
These jobs were done for Elox customers in our “Prove It’ Division. There’s um 
more to them than just “man hours” saved. The Elox sales engineer in your 
area would like to give you all the details about these and other applications 2 f 


of Electrical Discharge Machining. Why not write... 


YI, eo fe 1820 N. Stephenson Highway 
WY yf LLA Royal Oak 3, Michigan 


Use postpaid card. Circle No. 212 
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MIN ABRASIVES 
hroughout the world! 


umber 1 in Supplying 
> Abrasives You Need 
for Your Work 
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to make your products better 
x * 


In Product Variety 
— a complete line of grind- 
ing wheels and abrasives to 
meet all your grinding and 
finishing requirements. 


In Customer Service 
— distributor stocks in over 
315 cities, large warehouse 
stocks in five cities, immense 
factory stocks — all backed 
by the production facilities 
of the world’s largest grind- 
ing wheel plant. 


IN ABRASIVES 


hroughout the world! 


fae ee 


General Offices: Worcester 6, Mass. 


Grinding Wheel Plants: Worcester, Mass., and Santa Clara, California 


District Offices: New York Area (Teterboro, N.J.) © Philadelphia* ¢ Pittsburgh* 
© Cleveland* ¢ Detroit* © St. Louis © Hartford ¢ Los Angeles Area (Huntington Park) 


*Warehouse Facilities and Stocks at this location 


Plants and distributors around the world 


BEHR-MANNING CO., Troy, N.Y. is a division of Norton Company 


5-57 


NORTON COMPANY + WORCESTER, MASS. 


In Engineering Se 
— skilled abrasive engin 
the country over to help 
solve your grinding and 
ishing problems. 


In Abrasive Resea 
— over 180 scientists 

technicians in speciali 
laboratories using the 

latest scientific apparatus 
veloping new and impro 
abrasives and bonds to 
your grinding costs. 


¢ Chicago* 
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Four Different TUMBLEX* Abrasives 
assure best possible results in barrel finish- 
ing. TUMBLEX “A”, most popular for general 
needs, removes flash, scale, burrs and tool 
marks, while forming radii and finishes to 
required microinches. TUMBLEX “T” is 
bonded, triangular and fast-cutting for 
special intricate parts, and won't wedge in 
work slots or holes. TUMBLEX “S”, excep- 
tionally dense and long lasting, is bonded 
spheres that get into areas where other 
shapes won't reach. “A”, “T” and “S” are 
all made of famous ALUNDUM* (aluminum 
oxide) abrasive. TUMBLEX “N” is natural 
stones, exclusively Norton, of rounded 
shapes that bring up high lustre, especially 
on die castings and soft metals. 


HERE'S HOW TO 


Choose the best abrasive 
for any metal finishing job 


Better Polishing With Every Set-Up — wheels or 
belts — is easy when you standardize on Norton 
ALUNDUM abrasive grain. All types are extremely hard 
and tough, uniform in size, structure and chemical com- 
position and have high capillarity for easy wetting. Type 
“$", sizes 14 to 90 grit and Type “R”, sizes 100 to 240 
grit, are noted for fast cutting and the satin finish which 
they produce. Type “B”, sizes 20 to 600 grit, is an all- 
purpose, blocky, durable grain capable of producing 
fine finishes. 


: > — —" 
Fast Cut. Norton ARROW-BLAST* aluminum oxide 
grain cuts faster than natural abrasives and reduces dust 
on pressure blasting jobs to minimum. And remember, the 
less dust in any environment, the longer your operators 
can work, and the more they'll finish — at lower cost. 


Norton tumbling, polishing and 
blasting materials add “Touch of Gold"’ 
advantages to countless applications 


Your metal parts can range from tiny needles to hefty forgings. 
They may be simple or complicated, hard or soft. Whatever 
they require in polishing or finishing, you can get plenty of 
“Touch of Gold” benefits from the wide range of Norton ab- 
rasives. Find out how. Ask your Norton Distributor for the 
illustrative, instructive booklets on barrel-finishing, metal 
polishing, or both. Or write to NORTON COMPANY, General 
Offices, Worcester 6, Mass. Plants and distributors around the 
G336 


world. *Trade-Marks Reg. U. S. Pat. Off. and Foreign Countries 


NORTON 


ABRASIVES 
Gdaking better products... to make your products better 


NORTON PRODUCTS 
Abrasives « Grinding Wheels + Grinding Machines + Refractories 
BEHR-MANNING DIVISION 
Coated Abrasives * Sharpening Stones + Pressure-Sensitive Tapes 


Use postpaid card. Circle No. 215 
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_A. Standard DB 24 Spindle 7 
B. DB 50 Motorized Spindle 
C. DB 25 Square Body Spindle 
D. DB 50 Motorized Quill-Type 
Spindle ; 
-E. DB 22 Square Body Spindle 
F. Standard DB 22 Spindle 


‘A 


Greater Accuracy-—with Ex-Cell-O 
Precision Boring Spindles 


No one need tell you of the proven superiority of 
Ex-Cell-O precision boring spindles where close 
tolerances and fine finishes are required. But, did 
you know that these same Ex-Cell-O boring 
spindles have been used as replacement units 
for years? 


Produced in belt-driven, standard motorized, or 
high frequency motorized styles, these Ex-Cell-O 
precision spindles are equipped with XLO Preci- 
sion bearings for maximum spindle rigidity, long 
life and smooth operation. Permanent bearing 
lubrication reduces maintenance costs, prolongs 
bearing life. 


For complete information, why not get in touch 
with your local Ex-Cell-O representative or, if 
you prefer, send direct for bulletin 25477. 


EX:CELL 0 


CORPORATION 
DETROIT 32, MICHIGAN 


Machinery 


Di 6, 


MANUFACTURERS OF PRECISION MACHINE TOOLS + GRINDING AND BORING SPINDLES 
CUTTING TOOLS » TORQUE ACTUATORS + RAILROAD PINS AND BUSHINGS « DRILL JIG BUSHINGS 
AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS + DAIRY EQUIPMENT 


Use postpaid card, Circle No. 216 


Decem 


—. = ae s, or ae cer = i h : a ss ot 
Pere rene eid 0 ee cae os 4 ah is as Bo, pay ee ee eee = ate i a hae ee Boing _ z re 
Loca Rielle anaes SS * : pa : 
ae eo 7 Gee a Ogee: a ae ey =a Bara eae a a : ee aa 
p a ca ee eS A he ees Ge war ae - é 
Meh ee as - ¥ Aaa ie ee) a Pe cme’: Xai oe - 3 | 
pe os ‘ a ———— eee a | ee Oe ae F ical 
eee tee oe : ne Po Se a ee i. eae ts oo 
eater 7 = : ere i. ice ee) nlc ae ae we ee ce ee am — 
2 eS ae a By oye oe Se a” ee ek . 7 ee q 
ake i ae ; a a oy _ at is e ae er i ie pe : 
Cte ey sae me e's . Po: eee ae ee a i er ee nll : 
Ree ae : - enim Sal gre Sees Peet : 7S ae Eee oo a ee - SCION oe 
Vee Da ae Wha —— Ab a de oS a Ex-c t4-O FC oh ECISION — 
Se no i , ne of . y; ia oe! Ie 5 eae oh. aS ~ ae ie, 
UL ah ere ae ge ; a ae ee ee 7 re ss 
i wie ei ‘ eae a se ax e i ae me |. er ac aL / 
, to eee ie a 2 se oS ae ig a ae or >» : = a oe 
3) ot sea Be a ae ae ~— | > a Se : a); y = = es S ' fi ’ . 
ee aE fe Bae ae a ee : B ee es) fet oa es Gis “ : z 
ee 2) SL ae eae a ‘ 4 er gee eater mes ee: a Se ; a j aS 
ON aoe a ee a “ ; ee yes i oy ie ‘i a = aie 4 
eee ale eS x ae ees > et iy * $ ae eae Pog. - Sam bee x; ¢ 
eee i P ; ‘ s # Py ae ee mento Bo. ieee cy ieee iy e: : 2 
es 43 ~ wh : pete! fl anaes, (een re eat = io é a. t 
Daas 8 oe ne . - q ae ta oe a 2 ae eS id 1s ae 2 a 
coe ie Oe e es a : . . ee - “ aes cae oo ee 7 ee ms om pia ae 2 7 
Reyer aie eee | “ - ~~ ee : Sia, ae 2 ore Rep ts: i 4 oe ae. ou .. 7 
Pe ae ee Be ae 7 3 Pa | ean a ors eee: " ps, PM cic nse La aa Ber Pi ee vba d ae : : 
é B : 2 ae car ae ay eee Po ele = ee ee ee ae Pe *~ Ss A a A 
“Fen Se Ane el ee tess ae cee ae as 3 sini j ae 4 
eee Sy r iy sie ie a are ce << s 7 ie . ya ee. | é 
“og Ue eae a ete! paar Ret 3 * = ht er = i * Wet = =, a 
5 hgh Oe ere aa fe : ck oe ee: ~#-* be oa 4 bi ca ae is 
2 2an yi, Aaa ns ie { 4 . mete cs Ss Pee kane j yey BSS. ” ae. es - 
AE 55 A! eS ; Perm ces) | OC eee See Nera oo Toye ay , eee A = 
feo Fae A Ny a R ee ee Ia ae E Bia fe: medical = ~~ 2 , is 
ae Che : a S| bi a att, ie eS ey es. a 4 
: ee a Ae ee 323255 eat ee <a fe 
ee SS ae 
Tae al er | ees te ae \ eh A we A Pe : fie 
7 ie Se: 2 ale 2 Se 3 Syed of ee ie * eo * es 
Se: a — eee : oO = aa Se ~ 
oN oe ee jen ; % . > ; 
. eo . “ x as : “a. . 
“2 3} 1 hie lees ia , ey ‘>: ae ee *: =e 
i ok ee oe ' NS ine all ry We : : Be ‘ee 4 F i S 
: Rein Reet ie . : ee ¥ . ‘ ‘ aera: : Be ie - 
5. On - oo a ‘ ' Ee tras oe ay gr Bear ; re 
7 ee ke ge ~~ = =) es 
5 és , A tie 7 % Le i Xe¥ we” af 
io _ ‘gi me m ‘* .. : m4 
te “a ie fe er ‘ . ’ hn, 
>, a . =i & \ oe ; 4 s ail a ce" . 
+ re “ a a es ee :. “are , 
to ~~, v Ea = oy pte a 7? Bae 
sles A 4 a ej ; 4 a ge aay 5 
&g at. 6 , @)> , 7. | tee 
has? Sg Fok » | aw « si “ a [ i’ 
i oR, ie s ie bi : ‘ . be i had = | 
bk - E ' x : Bes 
, a \ . ——> . A 
ca! ; ° ee 
. - s@ a Bagi ! an Sages: 
ag a | a 
i een \ ’ é a ~y. — 
on a Sa : 2 7 oa \ ie ¢ 4 a 
\ See Se oan os - n . é he eran ae™ Ps fn 
ees eee” : -_ 4 r fz 
Drie cape ioe ees 4 : aS d me * - ay 
‘ee : a eke oo sala e: a ee - [3 seo i ae : * is 
Be a ; ig ’ Re ip : ee ag c : ee = Erg: , " . eee y a: Oe 
ree, ie ’ . Pee ee “4 ie . mn 
{ee eon , Rin : f sn } Y ae : a 
4 Prat - _ Pe in . a a Sees a ae | an : ; 
ee ys, a) is ; ee eee y . 2 eg anes me : oe ‘on ae - aed La ee 1 RE ges a si = oe 
ee 4 aie: j \. ‘ . y. . ] on 3 oe ethane Bal ee es a Ee idee o ax Bis ie j 
et gee ae , “i , ee : ES ea a ene ee, a ae 
a 2 tee. ee ie Se ’ { * + Joes Pi = Ee ee pa 3. ae _ 
PE ion Bei ‘A . ee ey ey Ge a re Te oe . ; 
a ee on ‘ Rae ee eee oe > 
% OS an . , ve lane Tos am oe) Meo 2 bai a y 
ie ol D a vy 
2, ees eagle i EArbe.* : om - a , ee f. 
MS eee) ae a ¢ 
Ree | i y A 
vie da - Cs a “4 7 
ae ee —— eo 
+ age Ce , Be ee a \ 7 
mL, cae) 3 eb oe ei: be 
a ere rw : qe ? : x 
Bibs SARs gen gs eee , bo) oe a 
nn ee may i> es  . a % £ 
es oe " cag coat . > ames: i 
>: as a cae a eee ps! a ae 3p 
ee eae Ps * an - a ee _ Ff 
7 ae of 7 - tare: a0 ¢ ee : he - 
eh eee ae a a E Bee Sat Sul hae es : 
he cea are aes wa - 5 ee ee é: ‘me . ; 
eee aie a - ce ie “ty ee 
, eh 3 ‘ 
Ae got “ie ae a Per Y p 
a i 
oe 57-90 
€ 
= 
ak Beat ln ell ee eM a! Mee. a Ho) ee rile at ag) « ac 
ie 2 Oe a - rie lala « 


LES 
NCS 
ENT 


December, 1957 


The Mighty Microinch! 


There is something wondrous and soul- 
satisfying about technological advance- 
ment and scientific progress. As quickly 
as one manufacturer says, “I can now 
do so-and-so,” everyone clamors to take 
advantage of the development. We're 
thinking primarily in terms of dimen- 
sional tolerances and surface finishes. 


When it became known, years ago, 
that some machine tools were holding 
accuracy to one thousandths designers 
and engineers specified everything to 
this new dimension. And with splendid 
results. The same thing occurred when 
one ten thousandth no longer held ter- 
rors for the manufacturer. 


Now designers and engineers have 
discovered the microinch! 


Hah, here’s a wondrous world of 
millionths! Fantastic what the abrasive 
industry can do; simply phenomenal. 
Let's design something in millionths. 


And they do; everything from pro- 
jecticles to gas pipes that are buried in 
the ground is specified to | microinch. 
No manufacturer has an objection to 
working to close tolerances, providing 
someone will pay the cost, but it does 
seem a bit silly, sometimes, to work to | 
microinch when there’s no need for it. 


We spent some time recently with a 
manufacturer who had an ordnance 
order for cams with a surtace specifi- 


cation of 30 microinches on the sides 
of the cam; the edges, which needed it, 
were not specified at all. The cam was 
a pretty expensive item to produce, 
requiring lapping on two sides. 


We've seen prints for projectiles, 
which at best, would find an explosive 
demise, specifying surface tinishes ot 
40) microinches on the base. Remember- 
ing our own experiences with anti-tank 
shot production during the war, we 
continue to shake our head over a 
greate waste of time and ettort. 


It designers would use caution and 
discretion and indicate an exact finish 
where it’s absolutely required consider- 
able money could be saved. The ir 
reverent specifying of microinch dimen 
sions is ridiculous and unnecessary. To 
be sure, the abrasive industry can do it 
neatly, but no one likes to spend a lot 
of time over an unnecessary job. 


Remember to figure the cost: it 2000 
microinches has a cost rating of | then 
a Fine tinish (63 microinches) has a 
cost rating of 13; a Ground finish (16 
microinches), a rating of 25; Polish 
(8 microinches), a rating of 35; and 
Super Finish (4 microinches), a rating 
of 40. It becomes evident that there ts 
a point of diminishing returns tf surtace 
finishes are specified indiscriminately. 
Specify them by all means, if needed, 
but don’t do it for the fun of it. It 
becomes costly. 
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Grinding a straight hole with the work 
held in a step chuck. 


a 2 
i E “ 
‘e . % 


Grinding sharp taper on metering needle 
_ . held in collet with workhead swiveled 30°. 
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All details to prove are in Catalog 84A. 
Write for your copy today! 


RIVETT LATHE & GRINDER, INC. 


DEPT. GF 12 
Brighton 35, Boston, Mass. 


an © a 
INTERNAL 
SPECIALIST 


WITH 
EXTERNAL 
ABILITY! 


Rivett Model 84. The New Small Hole Grinder 
With The Greatest Popularity Gain! 


Combines inherent accuracy with broad flexi- 
bility for faster handling of your diversified 
jobs. Mounts interchangeable wheelheads for 
internal and external spindles. Hole and ex- 
ternal capacities are 3” diameters, maximum 
depth 4”. Collets and step chucks mount 
directly in lathe-type spindle. 


Use postpaid card. Circle No. 217 
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e controlled wear result in 


Better Reinforced Cut-off Wheels 


The results of recent research indicate 

that cut-off wheel life can be 

prolonged an average of 33% simply 

by careful matching of components and by 
certain improvements in the 

manufacturing process. 


Small differences in the 
composition of a cut-off wheel 
can result in wide differences in 
wheel performance. 


A reinforced cut-off wheel is 

a complex body which must incorporate 
the strength and safety provided by 
reinforcement and still preserve the 
primary function of cutting freely. 


The solution to the problem of building 
an effective reinforced 

cut-off wheel involves more than the 
selection of the individual ingredients. 


December, 1957 


Saas: 2a eve 


by Dr. H. Nathan Stone, 

Asst. Dir. of Research and Development 
Bay State Abrasive Products Co. 
Westboro, Mass. 


@ A theoretically perfect cut-off wheel would behave 
as though its three principal components had grown 
together to form a single, homogeneous unit. Bond 
and reinforcement would wear away at a uniform 
rate and that rate would be precisely determined by 
the rate at which the abrasive grain wore. 

This would result in a cutting wheel of maximum 
efficiency and maximum economy in which not the 
slightest particle of grain, bond or reinforcement 
would be wasted. 

While theoretical perfection may be a distant goal 
at the present time, better control of component wear 
rates is possible. The results of recent research indi- 
cate, in fact, that cut-off wheel life can be prolonged 
an average of 33° simply by careful matching of 
components and by certain improvements in the 
manufacturing process. 

Before going into detail on the results achieved, 
however, it may be worth while to review the princi- 
ples of abrasive cutting. 

It is a fact that metal cutting is one of the most 
rigorous uses to which abrasives can be put. Recom- 
mended peripheral speeds for cutting-off operations 
range between 11,000 and 16,000 surface feet per 
minute, At this rate an abrasive grain on the cutting 
edge is entering the work piece at about 180 miles 
per hour. In contrast, normal precision grinding 
utilizes speeds of 6,000 surface feet per minute. Even 
snagging operations do not utilize speeds in excess 
of 9500 surface feet per minute. 

The extreme speeds in cutting-off naturally result 
in extreme impact and shock on the cutting particles. 
Pressures at the point of contact also exceed those 
encountered in other grinding operations. Cut-off 
wheels are normally k” to X” thick and all of the in- 
feed force must be transmitted through these nar- 
row cross sections. Furthermore, higher speeds and 
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pressures generate comparably 
higher temperature in the area of 
the abrasive action. 


Under these conditions small dif- 
ferences in the composition of 
cut-off wheel can result in wide 
differences in wheel performance. 
Herein lies great opportunity for 
abrasive cut-off wheel manufac- 
turers to provide their customers 
with substantial improvement. 


The forces involved in cut-off 
work can be translated into effici- 
ent cutting if the machine is able 
to maintain its speed during the 
cutting operations. Machinery 
manufacturers have demonstrated 
their awareness of this fact by in- 
creasing the horsepower of their 
equipment. As they do this it con- 
tinues to provide further oppor- 
tunities and responsibilities for ab- 
rasive wheel manufacturers to de- 
velop cut-off wheels which will 
take greater advantage of the im- 
proved horsepower to cut faster 
and last longer. 


The toughest kind of cut-off 
work exists in the foundry. Much 
of the cutting must be done off- 
hand and this results in a lack of 
rigid control over the work piece 
or the cutting wheel. These con- 
ditions have brought about the de- 
velopment of fabric reinforced cut- 
off wheels which will resist the 
radial and transverse stresses pro- 
duced by the speed of rotation and 
lateral pressures brought about by 
off-hand cutting. 


Thus, a reinforced cut-off wheel 
is a complex body which must in- 
corporate the strength and safety 
provided by reinforcement and 
still preserve the primary function 
of cutting freely. In the unrein- 
forced wheel the problem of match- 
ing the bond to the abrasive is 
essentially a problem of finding 
a bond that will hold onto the ab- 
rasive grain as long as it remains 
sharp and cuts efficiently. How- 
ever, in a_ reinforced wheel the 
situation is complicated by the 
addition of the reinforcement. The 
abrasive, reinforcement, and bond 
form a three component system 
within which each component in- 
teracts with the other two pro- 
ducing an individual and collective 
effect. The bond must retain its 
firm hold on the abrasive grain; 


however, the reinforcing material 
has a profound effect on the rate 
at which the bond wears away 
and thus affects its holding power 
on the grain. The reinforcement 
must accomplish its function of in- 
creasing the wheel's resistance to 
radial and transverse stresses but 
at the same time it must not inter- 
fere with the cutting performance 
of the wheel. It must wear away 
at the same rate as the bond and 
not smear or smoke in doing so. 
In a successful wheel this is ac- 
complished by matching the com- 
ponents to one another and produc- 
ing controlled wear. 


Before the performance of a re- 
inforced cut-off wheel as a unit is 
discussed, the function performed 
by the individual components 
should be examined. As indicated 
above, the reinforcement serves to 
increase the wheel's resistance to 
the new type of stresses imposed 
by foundry cutting-off work. The 
mere presence of reinforcing ma- 
terial does not insure this result. 


What is desired is effective stress 
distribution and this depends upon 
an intimate bonding between the 
reinforcement and the resin. Under 
these conditions localized forces 
can be distributed over a larger 
area and their damaging effect is 
minimized. 


The abrasive grains are the 
actual cutting tools and the bond 
is the mechanism by which the ab- 
rasive and reinforcement are held 
in the shape of a wheel. The bond 
and the reinforcement together 
comprise a type of tool holder 
which must wear away at the cor- 
rect rate. This tool holder is unique 
in that it must not only serve to 
bring the abrasive to the work; it 
must provide an atmosphere both 
chemically and physically condu- 
cive to effective metal removal. 


As a cutting tool, each abrasive 
grain must remove tiny chips ot 
metal from the work piece. For 
effective chip formation, the ab- 
rasive must remain sharp. and this 


THIS 24-IN. FOX SWING-FRAME CUT-OFF MACHINE is powered by a 25 h.p. 
motor. The trend is to more power to maintain maximum wheel speed for greater 
efficiency. As this happens it opens the way to better cut-off wheels. 
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ab- AT CUT-OFF WHEEL’S PERIPHERY IS ABRASIVE GRAIN sur- 
1eld rounded by bond. During operation erosive wear dulls grain 
; while bond-line recedes to expose more of each until forces 
onc imposed on the grain cause them to fracture. These fractures 
ther produce the sharp cutting edges necessary for fast cutting. 
ine Rate at which bond wears must be matched to wearing and 
fracturing behavior of the grain. 
cor- 
que 
* to 
ER 
oth 
du- THE TYPICAL FOUNDRY CUT-OFF WHEEL comprises a three 
component system. Abrasive grain, bond and reinforcing ma- 
terial must be matched to work as a unit for effective perform- 
ence. If bond between resin and reinforcing material is not 
ive intimate, then this interface will be a surface of weakness 
of and excessive mechanical breakdown will occur. 
os is achieved by repeated fractures 
: 4 of the abrasive grain under the im- 
Als pact of the cutting action. These 
fractures leave sharp angular faces 
exposed, It is a basic consideration 
h.p. that the size of the pieces lost in 
ater Te : ce partrre —. 
ABRASIVE GRAIN ON THE CUTTING EDGE enters the work piece at 180 miles per “Cl of _ these fractures be con- 
hour. The impact pressures and temperatures are extreme. Under these conditions trolled. The optimum rate at which 
better matching of the wheel’s components so they work more efficiently together this fragmentation wear must occur 


makes important improvements in performance. 


is largely dependent upon an un- 
desirable erosive type of wear, 


"a 


ie 4 * which is both chemical and physi- 
4. cal in nature, and which = re- 
> ia sults from interaction at the 
Sy el Pi interface of the abrasive = crystal 


and the metal being cut. The 
extreme temperatures produced 
at this boundary make _ this 
interaction significant. It exhibits 
itself in the form of abrasive grains 
which have had the sharp corners 
eroded away or in the form of 
grains which have been wetted and 
smeared by the metal. Either phe- 
nomenon reduces the cutting rate. 


The solution to the problems out- 
lined above involves the selection 
of components that are matched 
to one another in such a Way as to 
produce a balanced rate of wear. 
Since the reinforcement and bond 
have been referred to as a form of 
tool holder, they must necessarily 
wear away at a rate which is opti- 
mum for the abrasive involved, In 
the sketches presented, schematic 
illustrations of a small section of 
the periphery of an abrasive cut- 
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off wheel and its internal construc- 
tion are shown. As can be seen the 
periphery is composed of abrasive 
grain surrounded by bond. As the 
bond recedes during operation, it 
exposes each abrasive grain to a 
point where the forces imposed 
upon it by its penetration into the 
metal overcome the shear strength 
of the abrasive grain and fracture 
occurs. These fractures produce 
the sharp cutting edges which are 
necessary for efficient operation. 
If the bond and reinforcement 
abrade away too easily, the grain 
becomes exposed too rapidly and 
as a result, the pieces fractured 
away become too large and the 
abrasive grains are pulled from 
their sockets prematurely. The rate 
at which this bond line recedes is 
controlled by several factors. In 


the absence of reinforcement, the 
wearing away of the bond would 
result primarily from mechanical 
abrasion and thermal degradation. 
In other words, if the physical 
properties of the bond are such 
that its resistance to abrasion is 
poor or if the bond has a tendency 
to soften and deteriorate rapidly 
at high temperatures, the grain will 
be lost prematurely. In the pres- 
ence of a reinforcing material, the 
interface between the reinforce- 
ment and the bonding resin tends 
to help control the rate at which 
the bond wears away. If there is not 
an intimate bond between the 
bonding resin and the reinforcing 
material, then this interface will be 
a surface of weakness and excessive 
mechanical breakdown will occur, 
upsetting the balance of the wear 


rates. As stated previously, the re- 
inforcing material must also wea 
away at the same rate as the bon 
so that no loose ends are left pro 
truding from the face of the wheel 
There is also a possibility tha: 
the bond line may recede too slow. 
ly. In this event, the fragmentation 
wear of the abrasive is slowed 
down and the erosive wear whic!) 
tends to produce rounded edges 
and interaction between the ab- 
rasive grain and the metal becomes 
predominant. These effects are 
minimized by building into the 
wheel a balance in the wear rates 
of the various components. The 
bond can perform still another 
function in eliminating these detri- 
mental effects. If the ingredients 
of the bond are selected carefully, 
they can be made to produce, as 
they decompose, materials that 
serve to prevent the undesirabl 


interaction between the abrasive P r 
TABLE | and the metal being cut. 
CUTTING PERFORMANCE OF BZ2 VS. BZ2AA So, the solution to the problem 
” of building an effective reinforced 
Cold rolled steel—1" square cut-off wheel involves more than 
Campbell 213 Dry the selection of the individual in- 
: gredients. It requires forming a 
Wheel Size—16 x Y% x 1 combination that functions as a 
Initial Final — unit. This can be clearly demon- 
Wheel Type Diam. Diam. Cuts Efficiency strated by the comparison of two 
In. In. sets of wheels, both of which con- 
BZ-2 16.06 8.81 156 1.06 tain only materials which individu- 
16.06 9.00 157 1.13 ally are beneficial to the perform- 
ance of a reinforced cut-off wheel. 
16.06 9.00 161 1.16 However, in one case a greater re- 
BZ-2AA 16.06 9.00 228 1.64 finement has been achieved in 
16.06 9.00 193 1.39 matching the ingredients to obtain 
16.06 8.88 210 1.51 balanced wear rates. Both wheels By 
proved effective in the roles for Fie 
which they were designed. The 
Saf-T-Cut BZ2 wheel is a rein- e- 
forced cut-off wheel which has § @bl 
been widely accepted and used in anc 
TABLE I! foundry work for several years but wh 
CUTTING PERFORMANCE BZ-2 VS. BZ-2AA is being replaced by a newly de- J sou 
veloped wheel designate d as Saf-T- the 
Cold Rolled Steel 1/2” round Cut BZ2AA. The latter is the same “| 
type and contains many of the all. 
Campbell 213 Dry sad ingredients, but ‘a closer tha 
Wheel Size—16 x Ys x 1 matching of these ingredients has trat 
seine _ oo The 7 in Table | ae 
nitia =e No. of ial an emonstrates how an extra wh 
ona “ae —_ =— Cuts need margin of efficiency can be ob pos 
tained by the process of more close ting 
BZ-2 16.06 9.19 58 75 ly matching Sis ingredients. Th« lov 
16.06 8.94 57 72 differences are subtle and unob of 
BZ-2AA 16.06 9.06 71 91 servable in the finished product one 
16.06 8.94 82 1.04 but in performance they mean rea wh 
and healthy savings in the foun of 
dry’s cleaning room. eer oth 
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What is Variable or 


Progressive Density? It's... 


Uniform Grinding Action 
As the Wheel Wears Down 


The density of the grinding wheel varies to provide a gradual adjustment as 


the wheel wears to compensate for reduced sfpm and reduced are of contact 


By Darrell Ward 
Field Editor 


® We began hearing about “vari- 
able density,” “graduated density” 
and “tapered structure” in grinding 
wheel action® a few years ago. It 
sounded as though the density of 
the grains varied from wheel to 
wheel; but this is not what it is at 
all. “Variable density” really means 
that there is an increasing concen- 
tration of abrasive grains and bond 
as you go from the periphery of the 
wheel toward the center. The pur- 
pose is to maintain a uniform cut- 
ting action as the wheel wears 
down, by putting a greater number 
of cutting points to work. Thus, 
one function of the variable density 
wheel is to counteract the effect 
of decreasing surface speed. An- 
other effect which the variable 
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density wheel counteracts is that of 
a reduced are of contact between 
grinding wheel and work as the 
wheel wears. 

You can see that a gradual in- 
crease in density of grits and bond 
to voids is not the same as the 
wheel made with a definite line of 
demarcation at some point of the 
diameter. There are several com- 
panies making both types of these 
wheels. This company’s manager of 
sales engineering describes the two 
types as follows: 

“A wheel of two separate grades 
with a definite line of demarcation 
is employed in a situation where the 
wheel is initially used on one ma- 
chine and subsequently dismounted 
at a certain diameter and mounted 
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for further use on another machine 
where the grade requirement dif- 
fers from the first machine. 

“A ‘graduated density’ wheel is 
one which is used on a single ma- 
chine and the gradually increased 
density is utilized in order to com- 
pensate for the gradual decrease in 
wheel grade resulting from the de- 
crease in peripheral speed.” 

Of course, the loss in diameter 
during grinding operations could be 
compensated for by changes in 
work speed and infeed. However, 
we are discussing now the large 
diameter wheels used in cylindri- 
cal, centerless and surface grinding. 
The big machines that do this type 
of work do not have the variable 
speed feature. 


25 


ar WK? 
| gs ~ “ge — Vogt 6 ‘ q | 
FUR eR Cer e FM: 
2 & US Os I~-a* 
Rnd: eer ste$ i) fay 
Sail py 
- Wi qe os 
po 
2 
ia 
1on- 
two 
‘on- 
du- ee 
rm- 
eel. a 
re- 
in 
‘ain 
for 
The 
wl 
in 
but 
de- 
_T- 
me 
104 
+ 
tra 
h | 
»b 
ct 
a | 
in 
a ee n | 


Does the variable density type of 
grinding wheel make a more ef- 
ficient, more effective tool? To find 
out about the number of pieces 
produced, dressing requirements, 
finish, corner holding and metal 
removal rate, you have to talk to 
grinding department foremen and 
the men who operate the grinding 
machines. And you want to know 
what the manufacturer had in mind 
when he started working on such 
a concept. 

The history of developments in 
me talworking discloses that prog- 
ress in the improvement of any tool 
or machine tool has been evolu- 
tionary rather than revolutionary. 
This has also been true with the 
story of progress in the improve- 
ment of bonded abrasive products. 
Progressive or variable density in 
large diameter grinding wheels out- 
side of the steel mills has a history 
of about five years. Developments 
have not been phenomenal or the 
results fantastic. The results out- 
lined here have resulted from im- 
provement in grinding wheels 
through long hours of tedious re- 
search. 

It must be emphasized that there 


is no easy formula for grinding 


economies. Every operation re- 
quires individual ‘study and atten- 
tion by a competent abrasive engi- 
neer. Some competent sales engi- 
neers specify progressive density 
only with the large thin wheels. 
Other engineers believe that preci- 
sion grinding operations should be 
compensated for loss-of-diameter 
by changes in work speed and in- 
feed. 

However, excellent results have 
been obtained with progressive 
density by firms who do not have 
grinders equipped with the vari- 
able speed feature. 

Another company, a manufac- 
turer of grinding wheels with vari- 
able density, reminded us that this 
principle has been going on in steel 
mill roll grinding for some years. 
In the steel mill the normal size 
grinding wheel is 36 inches in di- 
ameter. It is in the wheels with 
large diameters that this principle 
becomes economical. Some manu- 
facturer, for example, produce vari- 
able density grinding wheels from 
16 to 36 inches ‘s in diameter. 

The shops we visited who used 
wheels made with variable density 


wheel will be greater. 


COMPARISON between the arc of contact of a large wheel with that of 
the same wheel worn down to a smaller size. If increased rpm does not 
compensate for the smaller diameter the chip thickness of the smaller 
As contact with the work decreases as wheel 
gets smaller, the total pressure between work and wheel rises. Grains 
are torn out of the wheel sooner, unless there is compensation. Grind- 
ing wheels whose grains are graduated in density as the wheel wears 
down is a method of compensation to prevent the wheel from acting soft. 


26 


GRINDING and FINISHING 


were using them on operations tha 
required wheels with considerabk 
distance between the outside di 
ameter and the flanges. And why 
did they want a wheel with increas. 


ing density of grits as the diameter 


grows smaller? Because the increas. 
ing density assures uniform grind- 
ing action and longer life as the 
wheel wears down. 

Here are the facts: A 20-inch 
wheel turning 1146 rpm is running 
at a rate of 6000 sfpm. When the 
wheel has worn to a 13-inch di- 
ameter, the same rpm will give only 
3900 sfpm. Of course, a variable 
speed adjustment could maintain 
this 6000 sfpm. It does not compen- 
sate for the smaller arc of contact. 

Some grinding department fore- 
men have admitted that they had 
overlooked the importance of the 
change in the arc of contact. What 
must not be forgotten is that as the 
wheel gets smaller its contact with 
the work is decreasing. Because the 
smaller area has to bear the total 
pressure between wheel and work, 
the grains are torn out of the whee! 
sooner. And so, the wheel acts soft. 
Some manufacturers are given spe- 
cifications to compensate for this: 
the result, however, is often a whee! 
with a definite line of demarcation 
between grades of hardness. 

To make variable or progressive 
density practical in the sense that 
there is assurance of uniform grind- 
ing action and a controlled grind- 
ing surface, the wheel manufac- 
turer must do some close figuring 
on the amount of change that takes 
place in the grinding operation. For 
instance, some wheels have a much 
larger hole in relation to the di- 
ameter than other wheels. Wheels 
come in varying thicknesses, some 
only l-inch thick, others may be 
eight inches. Therefore, a series of 
ratios for an adjusted distribution 
must be worked out in relation to 
thickness of the wheel and size of 
hole in relation to diameter. 

The traditional method of mak 
ing grinding wheels is to pour the 
material in the mold and level wit! 
a straight blade to give you the 
same density of grits near the hole 
as near the outside periphery. 

One of the arguments for vari- 
able density is that the wheel acts 
the same from the time it is first 
put on the machine until it wears 
out. Another argument is that inas 


mu 
the 
mo 
ing 
off 

gril 


1 
whi 
sive 
seri 
voi 
met 
whi 
mo! 
bla 
con 
out 
wit 
bla 
am 
The 
bot 
mol 
hol 
the 
pro 
whe 


( 
usil 
clos 
rou 
tall 
16 
mos 
able 
an ¢ 
goo 
is b 
be,” 
Was 
ing 
Var 


cha 


ee . ae ad gale: a egal ey 
ee te 2 oa _ ae iss ee a ee cee aan : ° 
BBE hae ee a - /- EON ENE SS (ae oo = ae a 4 
ah a oes Oi AS, es os » i 2 zs pee acc E * . ‘ 
- - 
' 
' 
) 
) 
, 
| 
aoe. . ar 
. - :. - > ~* 
nat . sts 3. - / a 
is ¢ . A . v far 
Ty, Cae 
~ Resets. 
- Se sete, % ° yr: ——_ 
aster * © One® 
: = 
S 
grin 
dric 
gin 
; ty pe 
t pe 
: Fng 
Cost 
|_| ee Doce 
ee ee ee eee. ate ne ae : eS PS. ae ee een rey aa , ge See eee i ; 
2) fh a EES a 


tha 
abk 
di 
why 
eas- 


eter 


eas- 
ind- 
the 


inch 
ning 
the 
di- 
only 
able 
tain 
en- 
fact. 
ore- 
had 
the 
/hat 
the 
vith 
the 
otal 
ork, 
hee! 
soft. 
spe- 
this: 
hee! 
tion 


sive 
that 
ind- 
ind- 
fac- 
ring 
ikes 
For 
uch 
di- 
eels 
yme 
be 
s of 
tion 
» to 
> of 


ak 

the 
vith 
the 
ole 


ari 
cts 
irst 
ars 
Vas 


Manufacturers of grinding wheels use different terms to identify 


wheels discussed in this article. Some call them 


‘variable density’’ others 


‘‘graduated density" or 


much as dressing takes man hours, 
the more dressing required, the 
more diamonds are used. The dress- 
ing operation, of course, takes more 
off the wheel than when you are 
grinding. 


The manufacturing of grinding 
wheels with the variable or progres- 
sive density feature works out a 
series of ratios of grits and bond to 
voids. That is, whereas the orthodox 
method of manufacturing grinding 
wheels is to pour material in the 
mold and level with a_ straight 
blade and press to get the same 
concentration of material at the 
outside periphery as near the hole, 
with variable density the leveling 
blade is tilted, leaving a greater 
amount of material near the hole. 
Then, when pressure is applied from 
both sides with a straight plate, 
more material is pressed near the 
hole than the OD. According to 
the manufacturers and users, this 
processing method is uniform from 
wheel to wheel. 


Observation in the shops that are 
using variable density wheels dis- 
donna that it worked on sn: igging, 
rough or finish grinding. Inciden- 
tally, surface grinding with wheels 
16 inches or larger is one of the 
most common applications tor vari- 
able density wheels. And whereas 
an operator used to say “this was a 
good wheel when it was new, it 
is becoming softer than it used to 
be,” what he was not recognizing 
was that the wheel was not becom- 
ing softer; its action became softer. 
Variable density wheels apparently 
changed all this. 


Some of the biggest problems in 
grinding today are the large cylin- 
drical and centerless jobs. ‘The 
g inding machines available for this 
t pe of operation are mostly of the 
t pe with a constant spindle speed. 
Engineers, fighting the battle of 
¢ sts, wanted the wheel makers to 


~ 
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do something that would eliminate 
the discarding of a wheel that still 
had lots of usable abrasive left. 
They wanted something that would 
compensate for loss of surface 
speed, which makes the wheel act 
softer, wear faster and cut slower. 


The result has been a grinding 
wheel scientifically graduated in 
grade from periphery to hole. One 
of the pioneers of this type of 
progressive grade wheel produces 
wheels in the 20-inch diameter 
and larger size, using the gradient 
density construction whereby the 
progression of hardness increases 
gradually through the wheel from 
face to hole. 


“It is our belief,” says this com- 
pany, “that the bulk of the wheels 
sold for constant speed machines 
should be manufactured in a gradu- 
ally increasing scale of hardness. 
because it is natural when you con- 
sider that your surface feet per 
minute and contact area is re ‘ducing 
on a likewise graduated scale.” 


Producing wheels with a definite 
line of demarcation, of course, have 
their place. Perhaps what is re- 
quired is that the wheel is to be 
transferred from one machine to 
another on a_ substantially more 
rugged operation. For example, in 
foundey operations where a wheel 
is transferred from a 30-inch floor 


In molding a conventional, uniform 
density grinding wheel, (a), the 
loose, unfired mixture of abrasive 
grain and bonding material is leveled 
in the mold with a straight blade 
before being compressed and fired 
(b). To make a wheel having an in- 
creasing density from the periphery 
to the hole, the blade is tilted (c) to 
level the grain-bond mixture high at 
the hole. Compression of the mixture 
by a flat ram then gives the graded 
density desired in the finished wheel 
(d). 
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“tapered structure” 


‘‘progressive density’ or 


wheels. 


trame 
advisable, if 


stand to a 24-inch swing 
grinder, it would be 
the nature of the workpiece on the 
swing grinder is substantially 
rougher on the wheel, that an in- 
crease in grade could be built into 
the wheel at the 24-inch diameter. 


On the No. 2 centerless grinder 
that has a 20-inch wheel with a 
12-inch hole, the decrease in radius 
down to the collar isn't particularly 
large and unless the shop is going 
into automatic grinding and dress- 
ing, this type of wheel doesn't have 
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variable density. On the No. 3 cen- 
terless where the wheel has a 24- 
inch diameter and also a 12-inch 
hole, the operators report a notice- 
able change in grinding action. 


CLOSEUP VIEW of the rear opera- 
tion at Ingersoll. 
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FACE OF WORK SPINDLE for an Ingersoll cutter grinder is all set for grind- 
ing with variable density wheels at the Ingersoll Milling Machine Co. plant. 


Out at Ingersoll Milling Ma- 
chine Company in Rockford, II. 
variable density wheels have been 
used for the past three years with 
the 18-, 20- and 30-inch wheel sizes 
= illustrations ). Foreman Walt 

Taylor said that they are success- 
fully grinding the face and side of 
their shafts with the same wheel. 
Previously, when the uniform den- 
sity wheels had worn down about 
four inches, they would begin to 
get soft and the finish was poor. 
There would be a 20-minute delay 
in changing the wheel. Tests with 
the variable density wheel proved 
it worked as hard when down five 
inches as when it was first tried: 
the cutting action was consistent 
throughout the life of the wheel. 

Ingersoll, today, is using these 
wheels on hard and soft materials: 
brass, cast iron, tool steel and 
micarta. Piece parts ground include 
gears, spindles, bushings for bear- 
ing retainers, oil seal rings and 
shafts measuring up to 40 feet in 
length. 

At the Sundstrand Aviation Di- 
vision of Sundstrand Machine Tool 
Company, Rockford, Illinois, the 
cylindrical grinding of the roller 
race and the ball race on the pumps 
and motor cylinder blocks for the 
Boeing B-47 jet bomber’s drive unit 
are done with variable density 
wheels. There are seven grinding 
operations on the I.D. and 18 grind- 
ing operations on the O.D. of the 
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AISI 52100 steel forging. 

Sundstrand Aviation engineer: 
characterize variable density wheels 
as good all-purpose wheels. In fact, 
at this plant these wheels are used 
to cut anything from cast iron tc 
brass. And whereas, under ordinary 
conditions this firm would order 
both 30” and 24” wheels, it was 
discovered that the 30-inch whee! 
was versatile enough to perform 
when down to 24 inches. 

Marshall Steel Company of La 
Grange, Illinois, which produces 
numerous sizes of ground flat stock 
and ground drill rod, has a con- 
siderable investment in grinding 
machines and wheels. It is mighty 
important to this company that 
they get good free cutting action 
from their wheels. Dissatisfied with 
the 70 to 80 hour performance they 
were getting from wheels a few 
years ago, the management speci- 
fied that wheels progress one grad« 
harder toward the center. After a 
series of trials, the grinding depart 
ment reported that it was getting 
up to 120 hours of good, free grind- 
ing with the variable density 
wheels. 

As most of their production is 
in ground flat stock, surface grind- 
ing is the big operation here. 
Seventy per cent of the wheels used 
are 20 x 6 x 10. They also use 
20 x 3 x 10 and 28 x 6 x 14 inch 
wheels. 

With the successful introduction 
of continuous wheel forming (see 
Grinding and Finishing, May 
1957), and the complete automa- 
tion of form grinders just ahead, it 
appears that the variable density 
feature should fit right into this 
picture. If you get a uniform grind- 
ing action, you can do uniform 
automatic dressing. 

If the dressing action is auto- 

matic, then obviously the tool with 
which you are dressing should auto- 
matically be adjusting itself to the 
grinding operation. At this point it 
appears that the two were made fo. 
each other. 

However, care must be taken not 
to assume that variable density 
wheels are the answers to all grinc- 
ing problems, they are not. As with 
all products, they have their place. 
Only the actual job to be done will 
determine which wheel, whether 
standard or variable density, is ‘o 
be used. eee 
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by $. L. Johnson, Manager New 
Methods Dev. Section, 

Coated Abrasives and 

Related Products Div. 
Minnesota Mining & Mfg. Co. 
St. Paul, Minn. 


Many people are discovering for 
the first time the almost limitless 

variations of the product—and they 
are learning how to apply coated 
abrasives more economically than 
ever before. Secondly, if coated ab- 
rasives are versatile in their appli- 
cation, there is certainly versatility 
in product de ‘sign—bondings, back- 
ings, minerals, coating and curing 
techniques, splices, and built-in and 
active chemicals that minimize pre- 
mature galling and dulling. 


I remember when we first started 
grinding and polishing forged ham- 
mers. Unit cost per hundred ham- 
mers ground that first year was 
three times what it is today. The 
machine method has changed little 
on this particular operation, but 
the coated abrasive belt has un- 
dergone a real revolution . . . par- 
ticularly as concerns the bonding 
ind the method of applying the 
mineral to the backing. 


Longest Possible Life from 
An Abrasive Belt? 

y “longest life” we mean the 
treatest productivity, since very 
ften the abrasive cost is a negligi- 
“le part of the operation. First of 
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all, we have to recognize that be- 
cause the mineral is on a flexible 
backing, and because the mineral 
particles are oriented for sharpness 
and disposed as to height for con- 
tinued cut, that extremes of pres- 
sure should be avoided. And when 
extreme pressure is essential, a cool- 
ant-lubricant should be used to take 
some of the gaff. 


In belt form, coated abrasives are 
the coolest cutting grinding medi- 
um there is, so they can be run 
faster and produce more in a given 
time. Limits to effective belt life are 
determined by several factors we 
can talk about later. But if one is 
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avoid extreme pressures 
grit size and hardness of contact wheel 


softer wheels produce finer finish than 
harder contact wheels 

where heat will be generated use a 
Resinite or Resin bond 

operating speeds for belts are higher 
resulting in finer finish 

larger contact wheel produces lower RMS 


serrated or slotted wheel lengthens belt 


angle of serration across face of contact 
wheel is important 


aware that up to 70% of the life of 
a coated abrasive belt is accom- 
plished with minimum pressure, 
then these factors can be easily 
recognized and integrated. Some of 
these factors include; type of metal, 
grit size and diame ‘ter of contact 
wheel. Others are flexibility of the 
coated abrasive, hardness of the 
contact wheel, coolant, horsepower, 
belt and spindle speeds, chip clear- 
ance, and even more, Naturally, 
some are more important than 
others. 


Grit size and hardness of contact 
wheel are very basic. And just as 
important are speed, type of con- 
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tact wheel and its size, lubrication, 
grinding pressure, belt tension and 
type of mineral. All of these factors 
are interrelated, and there are some 
constants to use as guides. For in- 
stance, one example is that softer 
contact wheels produce a_ finer 
finish than harder contact wheels, 
assuming the same grit belt. Chart 
1 indicates that where a 90 durom- 
eter contact wheel produces an 
RMS of 23, a 30 durometer wheel 
yields an RMS of 10 for a given 
grit. These readings were taken at 
the so-called “plateau” of the 
graph, where the RMS readings 
vary very little. This plateau can ac- 
count for up to 70% of the belt life. 


How to Select the 
Correct Belt 

The first consideration in select- 
ing the proper belt is the type of 
operation; that is, whether it’s stock 
removal, finishing or polishing. 
Then, determine the type of finish 
the work piece is to receive ulti- 
mately. If the piece will be painted, 
for example, the final grit will be 
in the 100 to 150 range; but if plat- 
ing is the end finish, the metal is 
usually oiled out with grits in the 
180 to 400 range, depending on the 
type of plate—that is, whether it’s 
copper, nickel or steel buffed. 

The type of bond and backing 
are also dependent on the opera- 


tion. Where intense frictional heat 
will be generated, a Resinite or 
Resin Bond construction is used 
on a cloth backing. For cooler run- 
ning operations, where pressures 
may be light, a glue or glue-and- 
filler bond and a paper backing will 
suffice. Flexibility is also a factor, 
remembering that the tougher the 
bond and the heavier the backing, 
the less flexibility there will be. A 
rule of thumb is to use the most 
rigid construction possible, assum- 
ing other factors have been satis- 


fied. 


Speed Is Important in 
Obtaining a Desired Finish 
One of the big advantages of the 
coated abrasives system is that 
operating speeds are higher than 
they are for other methods, offering 
a faster cut. Belt speeds are meas- 
ured in surface feet per minute and 
are based on the spindle’s RPM in 
relation to the size of the contact 
wheel. Speeds measured in SFPM 
range all the way up to 10,000, and 
are dependent, among other things, 
on the condition of the machine. 
The easiest way to illustrate how 
speed affects finish is to chart the 
results of a test run with all factors 
(contact wheel hardness and size, 
grit, workpiece, pressure, etc. ) con- 
stant except for speed, as illustrated 
in Chart 2. Since a speed of 3200 


SFPM produced an RMS reading 
of 14—and there is an inverse ratio 
between speed and RMS reading 
down to where a speed of 10,000 
SFPM produces an RMS of 6—we 
can assume that higher speeds re- 
sult in finer finishes. The RMS 
changes little over speeds of 7500 


SFPM. 


Contact Wheel Size Has a 
Bearing on Finish 

To the extent that everything else 
remains constant, a larger diameter 
contact wheel will produce a lower 
RMS reading than a contact wheel 
of smaller diameter. This is because 
on a large wheel the pressure ex- 
erted by the workpiece is spread 
over a larger area, so the pressure 
per square inch becomes less than 
with a small wheel. Less unit pres- 
sure gives a finer finish. That's be- 
cause wheel hardness plays a part 
in finish, and for about the same 
reason that a larger wheel gives a 
finer finish, so does a softer wheel. 
Again with all things being equal 
except the durometer of the contact 
wheel, as Chart 1 shows, a 90 du- 
rometer wheel produces a 23 RMS 
reading and the 30 durometer pro- 
duces 10 RMS. It should be noted, 
however, that harder wheels and/ 
or small diameter wheels produce 
a shorter, narrower scratch pattern, 
and one that is not deformed by a 
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$300 7500 10,000 
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CHART 1. Effect of contact wheel hardness on RMS finish with 
abrasive belts. 


CHART 2. Effect of abrasive belt SFPM on RMS finish. 


CHA 


E 
sup] 
som 
On 
port 
the 


> a a 
: ZZ 
7 Ab 
chir 
Cor 
Ab 
23 
“4 
¢ 13 10 
, Durometer 90 70 $0 30 
i Fe 
| 
es 
. Cl 
—_— 
Dece 
ee eee i i ee Be : 


| 


ENLARGED GRAIN 


Smooth Comact 
Thee! 
r? 4 
Serrated Contact a 4 
Wheel FP 
“SERR-X"* 


CHART 3. Effect on contact wheel serration on mineral wear. 


Abrasive Belts 


CHART 4. Effect of 
with abrasive belts. 


contact wheel serrations on RMS finish 


chip smothered in the contact area. 


Contact Wheel Important to 
Abrasive Belt Performance 

Except for free-of-belt and semi- 
supported strapping operations, 
something must support the belt. 
On some types of machines, sup- 
port is supplied by a platen. But in 
the majority of cases, it is the con- 


tact wheel that lends the support, 
and the action of the wheel governs 
the action and effective penetration 
of the individual mineral grains on 
the belt. A contact wheel with a 
serrated face, for instance, has a 
different effect on the mineral than 
does a plain face wheel. Chart 3 
illustrates this point very well. 


continued 


A serrated or slotted wheel actu- 
ally lengthens effective belt life in 
many cases. Slotting the contact 
wheel has the unique effect of 
sharpening the mineral grains as 
they undulate over the face of the 
wheel. A plain face wheel puts all 
the wear on one plane on the min- 
eral, and gives it a flat surface. Re- 
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FORMULA: 


EXAMPLE: 


Brass 
Copper 


CHART 5. Effect of contact wheel serration angle on RMS 


finish with abrasive belts. 


Stock Removal (Oz. per Sq. Ft.) — - 


1. Carbon Steel—Constant (C) 
2. Reduce 35 RMS to 15 RMS (Change of 20 RMS) 


Stock Removal — 


THE CONSTANTS: 


Carbon Steel _ 
Stainless Steel — 
Aluminum 


Titanium 
Cast Iron 


CHART 6. Determining amount of stock removal. 


TO CHANGE RMS 
Change in RMS 


Constant 


174 
20 


174 
== .115 Ounces per sq. ft. 


174 
180 
=— $15 
= 157 
= 152 
= 310 
=— 191 
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member, though, that slotting isa Mere’s How Hardness trated in Chart 5. The lower tle 1 
secondary factor in selection of a Fits Into the Picture angle toward 15-degrees or 7-d - < 
pone enor g — The first Because rubber, like water, is — nego ao hog — : : 
— a is the pr ae ins noncompressible. When you push : ¥ . dg 0 as 
sult on the workpiece—not belt life. on one spot it bulges somewhere ce) 7 - ot a Pines usua y 
With some notable exceptions, else. In slotting, the rubber land — th oe. head o fes "ait be _yuiad 
there are two es of contact can distort into a void, or some tion. 7 ysis - ft on ae 
wheels, plain face and serrated, but types actually fold over to some goes geen od — 7 ee _ , . 
there are many types of serrations. extent. Since this increases resili- le ria soa th x 
When a wheel is slotted, lands and __ ence and conformability, and low- de a pa a in én € wor 4 le 
grooves are produced. The “lands” ers the functional hardness of the th . ang Pa ' 4 — -_ 
are the raised strips between the — wheel, slotted wheels should have ~ _ rg dep as 7* 
grooves, on which the belt rides. a durometer 10 to 30 points harder Say a Spee 
The relationship between the lands _ than the durometer of a plain face yg Raechanical Process for 
and the grooves, and the angle at _—_— wheel for a given application. We , : 
; : Lowering a High RMS 
which they cross the face of the have developed some rather in- Reading 
wheel, determine to a great extent _ teresting procedures to test the Th ee 
the aggressiveness of the wheel. Ag- _ functional hardness of wheels to hhgoo gr q th Bice sng ” 
gressiveness is further determined accurately gauge their dynamic re- ese T —_ he : will “29 wrt 
by durometer, or hardness. silience at operating speed. ee See eae wear ee 
in the gauge of the metal, as meas- 
Take a look at Chart 4. This gives ured from the bottom of the deep, 
RMS readings where everything er i eo i coarse belt scratches. RMS is re- 
was constant except the type of ea a ae soe duced by cutting off the tops of the 
wheel. The reason why the “Serr- of the Contact Wheel ridges between the deep scratches. 
X” wheel and the scoop produce The angle of the slot is measured We've run some tests along this 
rougher finishes (higher RMS read- _as 90-degrees being straight across _ line to determine the amount of 
ings) is that when you widen the — the face of the wheel. The other stock removal required to effect a 
grooves you increase unit pressure = extreme would be a 7-degree angle, = given change in RMS _ reading. 
and permit a deeper scratch pat- something like a screw thread. From these tests has come a formu- 
tern, Some different angles are illus- la, as illustrated in Chart 6. eee 
HOW TO WIN busTKaP 
ARGUMENTS sare eonr. 3) 
| ol duty unit services up to 19 aaa 
In the complete line of Aget 
Dust Collectors there are sizes 
that will service from one to 
nineteen machines—-large or 
small. Some exhaust cleaned 
air externally ... others clean 
and recirculate air within your 
plant. Write for illustrated 
folder... today. 
on “Surface A th ol 
FREE BULLETIN LT85tells- _ x 
% Why time is wasted by arguments Sn% =< * HI 
about the roughness of parts produced. Né 
% How to end such arguments FOR SURE. a 
% How shop men, engineers and manage- M. 
ment all gain when such arguments are HI 
settled by the Profilometer. Ql 
WRITE TODAY for your copy! 
sah Profilometer is a registered trade-mark P | 
MICROMETRICAL . Nahe ae 
MANUFACTURING COMPANY AGET manufacturing company 
: 1380 Church Street © Adrian, Michigan | j 
341 §. MAIN ST. ANN ARBOR, MICHIGAN ete 
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Tools and parts for the finest products in the world 
are ground on ABRASIVE Precision Surface Grinders 


NEW HYDRABRASIVE 

PRECISION SURFACE GRINDERS 

NO. 824- 8° x 24° x 12° 

NO. 1218-12" x 18° x 12° 

NO. 1224-12" x 24° x 12° 

NO. 1230-12" x 30° x 12° 

NEW COLOR CATALOG, FREE! 
ILLUSTRATES HYDRABRASIVE 
OPERATOR - ENGINEERED FEATURES 


If you’re in a competitive field, like this manufac- 
turer of business machines, your continued growth 


depends on keeping modern, efficient methods in 
your company. An investment in new machine tools 
will give you the closer tolerances, better finishes, 
increased production which mean lower costs. This 
progressive manufacturing company is growing 
because it follows that philosophy..... Do You? 


ABRASIVE 


MACHINE TOOL COMPANY 


EAST PROVIDENCE 14, RHODE ISLAND 


NEW 
HYDRABRASIVES 
HELP THE 
NATIONAL 

CASH REGISTER 
COMPANY 
MAINTAIN 
HIGHEST 
QUALITY 
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He’s an expert’s expert 
on roll-grinding! 


Besve=<t 238i» 


& a 
‘ 
, lll 


THE MEANEST PROBLEMS are his meat in a field where it takes a 
microscope to spot a mistake and half a lifetime of solid, practical 
experience to know what to do about it. 

HAROLD M. “BUN” WALKER gained that experience during 18 years 
with Jones & Laughlin, Allegheny Ludlum, U. S. Steel... 8 more 
with Bay State in the Pittsburgh area. His field research plus Bay 
State’s lab research, manufacturing techniques and sales engineering 
have built Bay State’s reputation as a major source of supply for roll- 
grinding wheels. . . all bonds: shellac, resinoid and vitrified. 

YOUR PROBLEMS may require more than just a change of wheels. 
Your Bay State man, like “Bun” Walker, is an experienced specialist 
in finding practical, economical solutions to ail basic grinding 
problems. 


Better Grinding at Lower Cost — that is Our Business 


BAY STATE 
ABRASIVES 


Bay State Abrasive Products Co., Westboro, Massachusetts. 
Branch Offices and Warehouses: Bristol, Conn., Chicago, Cleveland, Detroit, Pittsburgh. 
in Canada: Bay State Abrasive Products Co. Ltd., Brantford, Ont. Distributors: all principal cities- 


Use postpaid card. Circle No. 301 
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- CORTEX WHEELS ~ 


Ask Us 


The great diversity of the 
Cortiend Line end our tremen- 
dovs backlog of experience 
enables us to solve virtually 
any grinding problem. When 
you encounier™.unutual sit- 
vations, a call tc your Cortland 
representative can bring about 
a quick ond satisfactory solv- 
tion. 


Decomber, 1957 


Light, tough, flexible . . . 
anol hungry / 


Cortland Cortex Wheels are far and away the first choice 
on jobs involving light gauge metal, and where a good 
finish is required. 

The abrasive grains are permanently imbedded in the 
fibre disc and bonded with our specially developed Cortex" 
resin. The result is a reinforced disc, light in weight, 
but with the ability to withstand more side strain than 
ordinary thin resin-bonded, cut-off wheels. Their resili- 
ency permits their use on rounded surfaces and hard- 
to-reach places. Cortex wheels are made “straight’’ for 
conventional grinding uses, and with depressed centers 
for use on portable tools. 


CORTLAND GRINDING WHEELS CORPORATION 


Chester, Massachusetts 


Send for our CORTEX bulletin — no charge. We're ready to 
serve you with a complete line of abrasive wheels. 


Use postpaid card. Circle No. 220 
GRINDING and FINISHING 33 


4 ~ ore 
on 
} ¥ 
; E 
a 
Z 
Se : : } 
] 
3 a ee. ae 
oh ~ e. 4 fs . 
. ee 
a a > , 
% y. Sah oe 
. tar 4 Otte, ey ee 
3 — Been a 
ey a 
= *'y Ge) es © 4 * he aia ree , 
; tes: Tah we _* «Yall Xe ‘ AS . BY 
' a ; yn vos) a ay 2 - od ; i iy os. i. x r Pe . ’ 
. + ie - > af i + t A . we ~ ot é <« - 
: 5 a Sek 4 ‘ a” * ‘ cM tee ia ae . : 
a OO 2 et i om Don ed a ~ 9 ¢ 
, ) 3 a és =" — » , o timate ‘ ‘ ; B GY 
‘4 a abe Rt ay oe ge ee a ee _\a om — ~Z 
; = ty. 3 > Se > a, es eat n r a - e & 
mae ee Ms Lala ot et ; < een , _ 
5 : a *, . a & + ~ ‘’ 
Red = ee ~ . vs 4 2 a & : 
=> git eeyyy x oe aN es m4 P 4 
eS 4 ee oft * ae a tag 2 i? ta . i ‘ ‘ : 
: “ 4 oe - +. . . * oF i ? i aa ty eh, A a oa hat : ' - } 
’ ee * ae af Gy 7 ae SHON 4 = % is é 
? Fie i , ‘ a ae ; ; 
es * +S St 3 - ie pr A 
, 4 we go> aed | ty tr - . —— aa 
4 ‘ba AT a * Soe . 
4 + oe a 4 ma J Cortes whe tae ee renee Lz. cuRimg weft @n-ty 
: 3 . Ls Ae 2 4 end On- metall sir ’ fet eck veomewe!, «chem. 
: ° . festa . Broo! ey, sharper “|e edging et< 
: £ ay 
3 if a aa 2 ips - o'; = . - 


"’ - Ona 
Pa ree * 


METAL POLISHING 3 | GRANITE POLISHING 


s 


ee 2 


COATED ABRASIVES 


Sh 7s a er 


There is an EXOLON Abrasive 


to meet EVERY Finishing Requirement ||, , 


Servi 
Cleve 
Whatever the product, whatever the desired finish ...there is an EXOLON Cleve 
Abrasive that produces the desired results quickly, uniformly and at lowest costs. 
Abrasive Grain: EXOLON (Aluminum Oxide) and CARBOLON (Silicon 
Carbide) are accurately graded, free of iron impurities and well shaped for omen 
liquid blasting, barrel finishing, air blasting or wire sawing. There is an 
EXOLON Abrasive Grain for fast cutting, finishing or polishing all metals 
and for such materials as glass, stone and plastics. 
EXOLON also makes quality controlled abrasives for the manufacture of grind- 
ing wheels, refractories and coated abrasives. 
For the best in abrasives always specify EXOLON. T 
In our three laboratories we have complete facilities o 
for research and development on abrasives and their Th 
use. Our technical staff will be glad to assist on any e EXOLON Company | q 
problems in the use of EXOLON or CARBOLON. | 
1002 East Niagara Street e Tonawanda, N.Y. ; ve 
Thorold, Ontario, Canada | st 
pl 


Manufacturers of SILICON CARBIDE and ALUMINUM OXIDE ABRASIVE 


Use postpaid card. Circle No. 221 
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Toolroom Grinding 


This punch and die section was 


Form Ground in 20 Hours 


instead of an estimated 60 to 70 hours 


by William J. Knuff, 

Service Manager 

Cleveland Grinding Machine Co. 
Cleveland, Ohio 


@ First class grinding of precision 
dies has been a problem for manu- 
facturers for several years due to the 
shortage of skilled grinder hands. 

This problem was recently faced 
when a manufacturer found he 


Only 12 hours were required 


for the actual grinding operation 


The die stock was Vega heat treated to a 62C Rockwell. 
An optical grinding machine was used on which tolerances 
of plus or minus .0001-in. are possible. No taper was re- 


December, 1957 


quired; two die sections were ground simultaneously. The 
| finished punch and die section did not require additional 
stoning or lapping. Form grinding required 12 hours; com- 
pleted job required 20 Y% hours. 


GRINDING and FINISHING 


could not build a complicated 
punch and die section, figure 1, in 
his own shop in time enough to 
relieve shut down of his production 
line. This stoppage was due to a 
broken die. He estimated that it 
would take 60 to 70 hours to grind 
the punch and die section. 


By applying the principles of 
optical projection grinding, the 
punch and die sections for a vene- 
tian blind ratchet, figure 1, were 
finish ground in 20% hours by semi- 
skilled operators. These sections, 
which were designed to stamp ap- 
proximately 1/16-in. cold rolled 
steel, were manufactured out of 
Vega die steel and heat treated to 
a Rockwell hardness of 62-C. 


An optical projection grinder is 
primarily a surface grinder with 
a “built-in” optical comparator, An 
image of the work being ground 
is projected from 10:1 to 100:] 
magnification, onto an 18-in. glass 
screen on which the desired form is 
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2. (Top): THE TWO DIE SECTIONS are set up on the magnetic screen. The strong contrast on the top of the screen is produced 
chuck of the machine. The magnification is 20:1 on the screen. by a reflecting mirror which is protected by a clear glass cover 


3. (Bottom): ONE SECTION of the punch projected on the at the left end of the table. 
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duced 
cover 


no stoning 


or lapping 


was required 


already drawn at an equal magnifi- 
cation. 


By grinding to this comparator 
screen, it is possible to grind con- 
tours to a tolerance of plus/minus 
000l-in. without intermediate 
checking. The operator can actually 
watch the magnified wheel and 
work contact. Accuracy, surface 
finish and surface condition is con- 
trolled. 


The first step in grinding this 
punch and die section was to have 
the draftsman draw the gear seg- 
ment form on the ground glass 
screen at a 20:1 magnification using 
a 9-H lead pencil. Two lines were 
drawn; one represented the punch, 
the other the die section with the 
space between being equal to the 
die clearance. 


A draftsman has little difficulty 
in making an accurate chart. This 
chart eliminates the necessity of 
having the grinder hand do a lot 
of surface plate figuring and in- 
specting. Time required to draw 
the chart was 2% hours. 


The squaring-up of the punch 
and die section and grinding the 
relatively simple part of the form 
was accomplished by using stand- 
ard surface grinding techniques. 
Time required for this was 3% hours. 
Figure 2 shows the two die sections 
set up on the magnetic chuck of the 
Visual Grind, an optical projection 
grinder manufactured by Cleveland 
Grinding Machine Co. 


Since no die taper was required, 
a grinder hand was able to grind 
two sections at a time. Although 
these sections are shown on a sine 
plate, no particular attempt was 
nade to use a specific angle, but 
only the one angle which afforded 
the best accessibility for grinding 
of the form. The chart was rotated 
in the rotary aluminum frame with 
graduated degrees until the chart 
and die sections corresponded. 


Lecember, 1957 


The 
6 x % x 1% 38A46-G12 V BEP turn- 
ing at 3600 r.p.m. The gear seg- 
ments were ground from a solid; 
neither the punch nor die sections 
were preformed. 


inding wheel used was a 


A wheel with good grinding 
roperties was selected; however, 
little regard was given to its form 
stability because there is no need 
to be concerned about wheel break- 
down. 


For these die sections the wheel 
was dressed twice; once for rough- 
ing out the form and once for 
finishing (the finish was about 32 
micro inches ). 


The grinding wheel was dressed 
with a convex radius somewhat 
smaller than the smallest radius on 
any part of the punch or die sec- 
tions. As a result, only a few min- 
utes were required to set the radius 
dresser and dress the wheel. 


By generating the form and fol- 
lowing the chart, a true form can 
be maintained which permits using 
the wheel that cuts most efficiently. 


Also by generating a form, rela- 
tively small surface contact is made 
between the grinding wheel and 
the part being ground, resulting in 
considerably less heat than that 
produced by a full formed wheel. 
The slightest heat discoloration of 
the steel would be noted on the 
screen since the image is a projec- 
tion and not a shadow. By keeping 
the cutting edge of the punch and 
die free from overheating, the die 
life is considerably prolonged. 


Figure 3 shows one section of 


the punch projected on the screen. 
The chart lines, although difficult 
to see in Figure 3, are very distinct 
to the operator sitting in front of 
the screen. The strong contrast on 
top of the screen is produced by a 
reflecting mirror which is protected 
by a clear glass cover at the left 
end of the table. In a scene, it is 
possible to see and grind through 
the section of the punch with this 
bright background. The area with 
the dark background shows the 
punch with a heel or base. 


Figure 4 shows the punch posi- 
tioned to facilitate the use of a small 
one inch grinding wheel mounted 
on the high speed quill (20,000 
r.p.m.). The high speed attachment 
is mounted on the standard grind- 


ing spindle. 


The image on the screen does 
not have a background light. Illu- 
mination is provided by the unique 
surface projecting ability of the ma- 
chine. The wheel used in this in- 
stance was a 1% x \ x & 32A60 L5 
VBE at 20,000 r.p.m. No form was 


dressed in this wheel. 


When actually grinding, the op- 
erator can see enough to grind to 
the chart line not quite visible in 
Figure 4; although, this is not quite 
as brilliant as in through grinding. 


When removed from the machine 
the punch and die sections did not 
require any stoning or lapping and 
had a good uniform clearance. The 
time required for the form grinding 
was 12 hours or a total of 20% hours 
for the complete job. This is com- 
pared with the 60-70 hour estimate. 


4. THE PUNCH is positioned to facilitate the use of a small one inch grinding wheel 


mounted on a 20,000 rpm high speed quill. 


GRINDING and FINISHING 


| 
} — = ae 
| 
| _ 
ee ° 8 e | 
ee 
" \ - : . 4 
A me © 
* T ok q 9 
j ee Vase Ze F i v a3 
, ee oo 
_—— 
P| ee 37 


JCDP is a registered trade mark 
of Koebel Diamond Tool Co. 


“ No aa 
~ Pate e 
‘ hehe. mn 
Pek eae 


=s“What a difference CDP” makes a 


4 


Over and over we hear this from people 
after they try (and then standardize on) 
KOEBEL CDP* dressing tools for grinders. 


pols are different—IN ECONOMY 


* you use up every point and piece of every diamond particle. 

* there is no wastage. CDP* gives the most efficient use of dia- 
mond caratage conceivable. 

* you eliminate diamond resetting. 

* you get more pieces per dressing. 

* longer wheel life cuts wheel costs. 

* you cut diamond tool costs (see example). 


pols are different—IN PERFORMANCE 


* there’s a big difference in results (see typical example). 
* they even do jobs big single diamonds can’t do efficiently. 


* they take the guesswork out of diamond performance by insur- 
ing uniform results, tool after tool. 


diamond particles set into a matrix 
which automatically adjusts itself to 


cop: S ceset diamond | . ; 
- eee? tools are different 


* there is no quality variation in CDP* dressing tools. 


* it is their design and manufacturing uniformity that gives you 
such uniform results. 


aU Is take the guesswork out of diamond tools and convert 
them into WORKHORSES OF INDUSTRY. What carbides did 
for machining, CDP* tools are now doing for grinding. 
. peeddescsing Ask for Bulletin #356 

_cost/100 pes. wee 
; ; / KOEBEL DIAMOND TOOL Co. 


(14 the tool cost per piece, half the 
wheel cost, less downtime and double the 9456 GRINNELL . DETROIT 13, MICHIGAN 
wheel life.) — . 


CDP DRESSING TOOLS—SINGLE & MULTIPLE DIAMOND DRESSING TOOLS—CDP CUTTERS 
Use postpaid cord. Circle No. 222 
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StHEbpean Machine Tool Show, Hannover, 1957 


. 


Senines 


[nich Stopped Us 


By William F. Schleicher 


Editorial Director 


well built, well designed equipment marks continuing im- 


provement in machines and equipment 


much in evidence 


e The following few descriptions 
can serve only as the sketchiest 
indication of some of the grinding 
machine developments displayed at 
the Hannover show. Many worth- 
while developments are not dis- 
cussed due to lack of space. Gen- 
erally speaking, European grinding 
machine developments during the 
past few years should slay, once 
and for all, the misconception that 


-their machines are still in the dark 


ages of development. Nothing can 
be further from the truth, and one 
misconception to guard against is 
the idea that their machines are 
light, manually operated, weak 
little infants. To be sure, they 
showed standard machines which 
were extremely flimsy with spin- 
dies suited for the grinding of soft 
cheese and motors with barely 
enough poop to turn the wheel 
slowly; but these were the excep- 
tion. Let us not be misled by them. 

Someone has said that Europe 
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trend is toward higher precision and super-fine finishes 


grinding as a primary metal removal operation not too 


emphasis placed on new concepts of grinding machines 
automatic loading and automatic sizing widely used 


a number of unique and interesting machines 


lagged behind the U.S. in auto- 
matic cycling and automatic sizing, 
as well as automatic loading. We 
found no evidence of this what- 
soever. As for automatic sizing: it 


was not a question of is it avail- 
able, but a question of, how many 
do you want? No, automatic cy- 
cling, automatic sizing, automatic 
loading and unloading are in the 
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European Show 


forefront. if the machine on dis- 
play didn’t have the automatic fea- 
tures on it, “. . . . we'll put it on.” 


The European machine tool 
builders appear to be readily adapt- 
able. (We're speaking primarily of 
machine tools in general.) You 
don’t like the head where it is? 
We move it. So! Table not long 
enough? I happen to have a longer 
one right here. A machine tool 
builder from Cincinnati with whom 
we talked shook his head and said, 
“These fellows will make any 
change, build anything on you 
want, put the controls where you 
want them and think nothing of 
it.” Of course, cost is on their side, 
something which must never be 
overlooked! 


What of the future? For one 
thing, the Europeans appear to be 
concerned primarily with grinding 
as a final finish operation and are 
concentrating on ——s ma- 
chines which will provide higher 
accuracies and better finishes. We 
may, in this respect, expect even 
more precise machines in the years 
to come. Whether the cost of such 
work is justified is, in the last analy- 
sis, dependent on the buyer, and 
here again we must remember the 
European is building primarily for 
the European and other world 
markets, and only secondarily 
for the American market. Conse- 
quently, his machines must be 
adapted for the production prob- 
lems of Europe which differ in 
many respects from those in 
America. Strangely enough, no 
strong bid was made for grinding 
as a metal removal operation; i.e. 
taking the operation from other 
machine tools and doing the job 
faster and more efficiently by 
grinding. 

The Hannover show did reveal 
one interesting trend: that of taking 
a fresh look at the basic concept 
of grinding and changing the fun- 
damental design principle. One 
German machine tool builder said 
he felt that further improvements 
in the grinding process could only 
come from new and revolutionary 
concepts, and it was in this direc- 


tion that he and his firm were 
traveling. That new ideas were al- 
ready on display is proved by the 
zig-zag grinder, the pantograph 
form grinder, the centerless with 
the wheels located above one an- 
other instead of opposed as in con- 
ventional machines and the grind- 
ing of work while the machine 
base is filled with coolants. (These, 
and other designs are discussed 
in the following paragraphs. ) 
Whether these ideas are sound or 
not, only time will tell. Of impor- 
tance to all of us must be the reali- 
zation that the rest of the world 
is not standing still, but moves ir- 
revocably forward. 


Examples of differing types of 
machines hooked up in sequence 
as shown at the Chicago show in 
1955, such as the bearing race line 
on which three manufacturers co- 
operated, were not in evidence. 
While one saw two or three center- 
less grinders hooked up in a line, 
the mixing of, for instance, a disc, 
centerless and internal grinder was 
not prominently shown. Nor did 
one see huge special machines on 
the order of Norton’s crankpin 
grinder, although special camshaft 
and crankshaft grinders made a 


1. SURFACE GRINDER in which the base 
acts as a coolant reservoir. 
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strong bid for attention; however, 
there is a strong trend toward spe- 
cial machines, especially among the 
German manufacturers. One mus‘ 
look forward in the next few years 
to their doing a great deal with 
this sort of thing. 


Grinding in Water 


Somebody once said, the best 
place to grind is in a swimming 
pool. A German firm has come close 
to it; they have a surface grinder 
which grinds while the table is 
submerged in water, figure 1. 

The base of the machine serves 
as a coolant reservoir and as a 
working area and is rigidly ribbed 
and well constructed. The grind- 
ing carriage, carrying the vertical 
head, rolls on needle bearings on 
the guideways of the grinding bed 
The guideways thus are higher than 
the grinding surface. This con- 
struction, according to the manu- 
facturer, Gustave Goeckel, Darm- 
stadt, W. Germany, has these ad- 
vantages: 1. dust and dirt cannot 
lodge on the guideways; 2. the car- 
riage rolls on ways above the work- 
piece; 3. grinding and grinding sur- 
faces are parallel, guaranteeing a 
high precision; and 4. steel bands 
on way protect accuracy. 

The grinding base, or bed, which 
houses the table, is filled with cool 
ant, eliminating the problem of 
heat. The coolant is fed to the 
grinding wheel from the center of 
the cup wheel and is directed to 
the inside edges of the wheel, cool- 
ing both work and wheel at the 
same time. 

The stationary table can be tilted 
with a scale; when it is in a hori- 
zontal position it is entirely out 
of the water. The entire table can 
be loaded. Because the head moves 
and not the table, loading and un 
loading can be done while work 
is in progress. 

Power of five different models 
ranges from 3.7 to 40 h.p.; a 6-in 
cup wheel is used on a 20-in. head. 


Zig-Zag Grinding 


A vertical spindle rotary table 
machine uses a highly unique new 
grinding concept: zig-zag, or fig- 
ure grinding, as it is called by the 
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nanufacturer, Karl Mengele and 
Sons, Gunsberg, W. Germany. 


In this method the workpiece 
is clamped to the rotary table. The 
rotary table turns while at the same 
time the carriage of the machine 
tollows a series of patterns, or con- 
figurations. Thus we have a com- 
bination of rotary action of the 
table combined with a horizontal 
action of the carriage. This is best 
seen in figure 2. 

This enables you to cover a large 
surface with a comparatively small 
grinding wheel, particularly advan- 
tageous when grinding a ribbed 
casting, or a casting with a num- 
ber of raised bosses. Parallelism 
can be held to .0004-in. on larger 
pieces and to .00005-in. on smaller 
pieces. 

During each revolution of the 
table the carriage also completes 
one figure, the wheel thereby being 
in contact with every square inch 
of the surface to be ground. The 
rotation of the table and the con- 
figuration of the carriage is re- 
peated until the specified amount 
of stock is removed. The speeds 
of both table and carriage are step- 
less, ie. variable. The pattern re- 
sults from the shape of the work- 
piece by setting the rotary speed 
of the table and the speed of the 
carriage, including its reversal. 


The movement of the table, for- 
ward and return, is guided by a 
cam which imparts the zig-zagging, 
or configuration, to the movement. 
Three cams are available: a rec- 
tangle, a square and a triangle, see 
figures 3, 4 and 5. 

If the zig-zagging is not required, 
the grinder can be used as a plain 
rotary grinder or as a reciprocating 
table grinder. Feeding is automatic. 


Loading on Cylindrical Grinder 


Fully automatic cylindrical 
grinders with several interesting 
loading and unloading devices was 
one of many different types of 
grinders with similar automatic fea- 
tures. 


For loading and unloading work- 
pieces on a grinder made by the 
Fortuna Werke, Stuttgart-Bad Can- 
statt, Germany, a hopper feed and 
a drum-type loader is used. Work- 
pieces slide from hopper to the 
loader and then centered. The ac- 
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tion is controlled by the Finitor 
Measuring Head. The Finitor con- 
trols the following operations: load- 
ing of work pieces, infeed of the 
grinding wheel, adjusting from 
rough to finish grinding, removing 
finished work pieces and loading 
a new piece, truing grinding wheel 
with a hydraulic truing attachment, 
and shutting the machine off when 
the hopper is empty. 

The same company showed an 
interesting cylindrical grinder hav- 
ing two independent spindles. This 
makes sulle the simultaneous 
grinding of several diameters on 
the same shaft on which the diam- 
eters are located at some distance 
from each other. Two automatic 
sizing attachments can be utilized, 
also working independently of one 
another. 


For Curved Tubes and Pipes 


If you're interested in grinding 
and polishing bicycle handle bars 
or other curved round tubes or 
pipes, there’s a rather ingenious 
abrasive belt machine, made by 
Greif-Werk, Hagen-Haspe, W. Ger- 
many. 

On a drum A are mounted four 
wheels B and F ( F are two driving 
wheels for the belts C and B are 
idler wheels). The belts pass over 
the platen rollers D which guide 
the belts against the work. The 
drum, with wheels and belts at- 
tached, revolves around the work 
W 138 times each minute. 


Figure 6 shows the unit, prior 
to grinding, in a stationary posi- 
tion. In figure 7 the loaded ma- 
chine has begun its cycle. This is 
done by means of a foot pedal. 
With the pressing of the foot pedal 
the two platen rolls D contact the 
workpiece W which also begins to 
revolve. Now the entire drum 
turns, the belts and workpiece also 
revolve. All the operator needs to 
do is move the workpiece back 
and forth. Manufacturer claims that 
a handle bar can be ground and 
polished in a minute. Machine is 
enclosed and completely dustfree. 
Rough grinding, finish polishing or 
fine polishing belts can be used. 


Internal Polishing of Dies 


For the internal grinding and 
polishing of drawing dies an inter- 
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2. PRINCIPLE OF THE ZIG-ZAG, or 
figure, grinder showing rotary table move- 
ment and reciprocating carriage move- 
ment. 


3. THE ZIG-ZAG GRINDER on oa flat 
surfacing job. W is the workpiece, A is 
the grinding wheel, E is the rotary table, 
D is the cam which supplies the zig-zog 
motion, C is the path of the grinding 
wheel. 


4. SURFACE GRINDING of oa ribbed 
rectangular casting. W is the workpiece, 
A is the grinding wheel, C is the path of 
the grinding wheel, D is the template, 
E is the rotary table. 


- 39 37in - 


5. THIS RIBBED CASTING was surface 
ground in three minutes. 
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GEAR TOOTH 
NICKS 
and “HICKIES” 


You can hone the average automotive 
transmission gear in from 15 to 60 seconds. 
This single operation gets rid of all the noisy 
nicks and hickies that are so troublesome 
and tedious to deal with in any other way. 


But that’s not all. Red Ring honing also 
improves over-all surface finish—down to 
2-4 microinches if necessary. 


The initial pass under the honing tool is 
an effective inspection procedure in that it 
immediately reveals any distortions that 
may exist in tooth profile, spacing and pitch 
diameter runout. When such distortions 
are not excessive, honing corrects them. 


If you want to reduce the cost of silencing 
noisy gears (1” to 12” PD), write for 
Bulletin H 57-2. 


| SPUR AND HELICAL GEAR SPECIALISTS 


5600 ST. 


ORIGINATORS OF ROTARY SHAVING 
AND ELLIPTOID TOOTH FORM 


NATIONAL BROACH & MACHINE Co. 


JEAN ¢ DETROIT 13, MICHIGAN 


WORLD'S LARGEST PRODUCER OF GEAR SHAVING EQUIPMENT 


Use postpaid card. Circle No. 224 
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European Show 


6. (Top) is the tube polishing machine in 
stationary position. 7. (Bottom) the work 
W has been engaged by the belts C and 
grinding action is taking place. 


esting belt machine is available 
from Stenzel & Co., Wiesbaden, W. 
Germany. Figure 8 shows, in rough 
fashion, the operation of the ma- 
chine. A drive wheel A drives an 
endless belt B. The belt is guided 
over two roller guides G which 
are adjustable horizontally or verti- 
cally; changing the location of the 
roller guides influences the radius 
to be imparted to the die D. The 
belt flows through the die and 
circles two other rollers G under 
the die by which means another 
radius is imparted to the bottom 
of the die, if desired. If no radius 
is needed on one end of the die 
the wheel H is used. This wheel 
s interchangeable for large and 
‘mall holes. 


While the belt is operating and 
lishing the work D the table on 
which the workpiece is mounted 
ilso revolves. In this way the en- 
ire internal area of the die is 
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polished. The guide wheels G, lo- 
cated above and below the work, 
can be adjusted in such a manner 
that any desired radius can be gen- 
erated at the mouth of the die. 


Pantograph Profile Grinder 


A copying profile grinder works 
on the pantograph principle with 
a ratio of 1:1 or 1:100. The grinder 
needs no optical equipment, en- 
larging is by means of the panto- 
graph linkage. The stylus feed 
along the template is automatic 
and tapered relief can be ground 
on dies at the same time. as the 
profile. Stroke of the work table 
is 3.15-in. and the wheel dia. is 
5.9-in. 


Grinding can be continuous along 
a 6-in. long template. Feed of the 
grinding wheel into the work is 
completely automatic. Accuracy to 
.0002-in. is possible. Both hss and 
carbide form tools, as well as dies 
and punches, can be ground, using 
a diamond wheel, of course, for 
the carbide. 


An example of the work per- 
formed by the grinder is shown 
in figure 9. The machine is made 
by Fritz Studer, Glockenthal-Thun, 
Switzerland. 


Surface Grinder for Profiles 


Another fully automatic profile 
grinding machine works on the sur- 
face grinder principle with a re- 
ciprocating table and a horizontal 
spindle. Machine, by Maegerle, 
Ulster, Switzerland, is especially 
designed for grinding large batches 
of profiles with high accuracy. 


Table speed is up to 100 ft. per 
min.; wheel down feed is .0001 to 
.0005-in. The grinding wheel is 
crush formed. The crush forming 
device is built into the spindle head, 
being a unified part of the spindle 
head. When wheel wears it is re- 
crushed. There is a compensating 
device which compensates for the 
diminishing dia. of the grinding 
wheel; it also gives a check on 
the positioning of the wheel pro- 
file in relation to the workface. 


Crush former automatically regu- 
lates spindle speed, maintains con- 
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stant peripheral speed of grinding 
wheel. Hydraulically operated 
dressing diamond with the crush- 
forming device permits wheel dress- 
ing by both methods. 


Internal Grinder 


Internal grinding machines have 
come in for their share of attention. 
Voumard machines Co., La Chaux- 
de-Fonds, Switzerland, showed a 
model having a capacity of from 
| to 14-in. Automatic cycle control 
and automatic sizing is provided. 
Infinitely variable speeds of from 
9,000 to 120,000 are possible. 


Internal Grinding with Servo-Sizing 


The UVA Servo-Sizer, an internal 
grinding machine made by Ulv- 
sunda Verkstader AB, Stockholm, 
Sweden, incorporates a combined 
direct and indirect measuring sys- 
tem that provides automatic cor- 
rection of deviations from the pre- 
determine ideal size of the bore. 

Servo-Sizing, combining diamond 
sizing and gauge sizing, provides 
automatic adjustment of the dia- 
mond. After finish grinding, com- 


A 


8. SHOWING THE WORKING principle 
of the internal die polishing machine. 
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9. ON THE LEFT THE TEMPLATE for the punch and die sections. In the middle the 
die and on the right the finished punch, all completed on the pantograph form 
grinder. Grinding times for the die was 8-9 hours, for the punch, 11-12 hours. 


ponent is placed on air gauge 
ee with an indicator show- 
ing deviations from ideal size. Air 
gauge is linked to servo-mechanism 
of truing device which then adjusts 
automatically when deviation ex- 
ceeds predetermined value. This 
value is always well within the 
tolerance allowed for the size of 
the bore. 


Figure 10 shows the pneumati- 
cally operated Servo-Sizing ar- 
rangement, where A is the dial in- 
dicator, B the air-gauge, C the tru- 
ing device and D the air pressure 
reduction valve. The truing dia- 
mond is set at the distance R from 
the center of the bore. After rough- 
ing, the grinding wheel is dressed 
by the diamond, and for the finish 
grind fed the distance K. When the 


component just ground is placed 
on the gauge, the position of the 
truing diamond is corrected, if re- 
quired, through the pneumatic cir- 
cuits connecting the gauge with the 
truing device via the indicator. 


Oscillating Camshaft Grinder 

A camshaft grinder, made by 
Schaudt Maschinenbau, Stuttgart- 
Hedelfingen, West Germany, con- 
tains a newsworthy feature. This 
manufacturer’s line has been com- 
pletely overhauled. Electrical com- 
ponents are improved and _ bear- 
ings greatly strengthened. In ad- 
dition, a new device was added 
to the camshaft grinder which im- 
parts an oscillating motion to the 
wheel when the machine is set 


for plunge cut grinding. The ampli- 


| 
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10. THE PNEUMATICALLY opereted Servo-Sizing arrangement on an interne! grinder. 
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tude of the wheel spindle oscilla- 
tion is infinitely variable between 
O and 0.16-in. The manufacturer 
claims a greatly improved surface 
smoothness of the work. 


To reduce the grinding time to 
a minimum the company intro- 
duced an automatic work speed 
changing feature which sets the 
work spindle speed to a lower rate 
when the machine changes from 
rough to finish grinding. This 
change is effected with a pread- 
justed amount of stock still on the 
work. As this attachment provides 
roughing at a higher speed, a 
higher production rate is claimed. 


4 to 40-in. Tool and 
Cutter Capacity 

An automatic, hydraulically 
driven tool and cutter grinder at- 
tracted attention. This is built by 
Montanwerke Walter, Tubingen 
(Wurtt) W. Germany. Milling cut- 
ters of the most varied types can 
be ground, including side and 
staggered teeth cutters with radi- 
used corners and negative face 
lands. Radii from 0 to about 4-in. 
of the cutting edges and _ their 
straight line continuation may be 
ground automatically in one oper- 
ation without jig or template; the 
radii are thereby perfectly blended 
to the top and side faces. Capacity 
is 4 to 40-in. 


All grinding operations, rotary 
grinding, index grinding, rough and 
finish grinding, etc., are pertormed 
without dismounting the cutter and 
in one set-up. Side and face cut- 
ters must be turned around for the 
grinding of the third side. The 
grinding wheel oscillates, making 
it unnecessary to true the wheel. 
The cutters are mounted __hori- 
zontally and held exactly as on 
a milling machine, thus giving the 
best possible concentricity in one 
operation. All motions including the 
movements connected with index- 
ing are infinitely adjustable. 


Tracer Control on Surface Grinder 
An interesting copying attach- 
ment is mounted on a standard 
surface — for the copy grind- 
ing of flat components. It can be 
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America’s 


Chicago Wheels are available in all standard sizes 

and over 200 special shapes. This wide selection of these 
tough, fast cutting Chicago Mounted Wheels makes it 
possible for you to choose just exactly the right mounted 
wheel for your job. And delivery of most Chicago 
Mounted Wheels is prompt . . . right out of stock. 


TRY CHICAGO MOUNTED WHEELS TODAY 

Let us send you two samples of these true-running uniform 
Chicago Mounted Wheels. Try them at no 
cost to you. Send coupon below. 


WHEN YOU THINK OF 
MOUNTED WHEELS 
SPECIFY... CHICAGO! ’ 


~ 1101 W. Monroe Street, Chicago 7, II 


fis lle: 5 


SEND ME SAMPLE CHICAGO MOUNTED WHEEL 


CHICAGO GUARANTEED SAVE TIME, 


City eee aE ve OE Renee Zone Stote 


' 
i 
MOUNTED to stay on their MONEY, MATE-~ | Nome 
WHEELS are mandrels, they are RIALS ... any ' 
manufactured under perfectly balanced, number of combi- : : 
positive density easily dressed, and nations of dimen. , Firm Nome 
control to insure hold their shape. sion, shape, grain ' 
feb perform: size and bond. : Street Address...... isin 
once. H 
' 
' 
' 


Use postpaid cord. Circle No. 225 
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Chicago Wheel and Mfg. Co. 
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European Show 


used to grind, from a_ template, 
any profile up to 45° incline and 
widths up to 20-in. The stylus im- 
parts control impulses from the 
template (which, incidentally, is 
the same size as the finished work ) 
to an amplifying device. This ac- 
tuates a reversing feed adjustment 
gear, designed for frequent clutch- 
ing for the vertical travel of the 
wheel head. Table travel is 100 
ft. per min., wheel head’s cross 
feed is an adjustable amount up 
to .004-in. per longitudinal stroke. 
Made by Elb-Schliff Edmund 
Lange, Babenhausen-Hessen, W. 
Germany. 


Size Control on Surface Grinder 
Automatic size control is always 
news, especially when used on a 
surface grinder. The problem en- 
countered in automatic sizing on 
a surface grinder is the difficulty 
of gaging the work because of the 
fast approach and run out of the 


Dwele ee) 


11. THE NOMOCO CENTERLESS GRINDER in which the wheels are mounted hori- 


zontally one above the other. 


annie spe UM, « 


wheel. Robert Blohm, Hamburg- 
Bergedorf, W. Germany, has found 
a solution by way of an electro- 
magnetic spring system, by means 
of which the tracer, with a car- 
bide ball fitted underneath _ it, 
touches down at any desired point 
of the machined surface during the 
stroke and is then immediately 
withdrawn. Thus, even grinding 
operations with a short stroke and 
high table speeds, can be auto- 
matically sized without trouble. 


Grinding Two Sides 

Grinding two sides simultane- 
ously is accomplished by a surface 
grinder made by Diskus, Frankfurt 
A. M., W. Germany. A belt acts as 
conveyor for the workpiece. As the 
workpiece reaches the two verti- 
cal spindle grinding wheels it is 
switched to a slower moving belt 
to keep pace with the slower grind- 
ing cycle. The two vertical spindles 
engage the work on either side dur- 


en ee aor - id 


GRINDING and FINISHING 


continued 


ing the process. A dressing tool 
engages the wheel and dressing is 
automatic. An automatic sizing at- 
tachment can be furnished for full 
automatic operation; sizing and 
dressing, as well as movement of 
the workpieces being completely 
automatic. 


More Two-sided Grinding 

Speaking of grinding two sides 
simultaneously, Emma _ Schulz, 
Berlin-Hermsdorf, has a_ surface 
grinder with two horizontally op- 
posed spindles to grind both sides 
of a workpiece. In this case the 
wheels are cup wheels. Through 
a special attachment wheel wear 
is compensated for automatically. 
The workpiece is introduced be- 
tween the two wheels by means 
of a hydraulic movement. 


New Centerless Principle 

A centerless grinder in which the 
spindles are horizontally above one 
another is the Nomoco machine, 
made by Delisle & Ziegel, Stutt- 
gart, W. Germany. Figure 11 shows 
the construction of the machine. 
If memory serves correctly a simi- 
lar machine was made some 25 or 
30 years ago, in the U.S. It is in- 
teresting to see it turn up once 
again. 


The manufacturer claims a more 
consistent roundness of the work- 
piece and a lessening of the va- 
riables found in conventional cen- 
terless machines. They further 
claim a reduction of out-of-round 
workpieces and less dimensional 
rejects. Several interesting opera- 
tions are possible with this con- 
struction. For instance, it is pos- 
sible to arrange two grinding 
wheels on the same spindle and 
two opposite regulating wheels, 
leaving a space between. Parts 
having two diameters on the end 
and a hump or a shoulder in the 
middle can be accommodated by 
grinding both end diameters while 
the hump or raised surface falls 
between the grinding wheels; a 
typical example is a steering gear 
cross. eee 
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HOW WOULD 


YOU SOLVE IT? 


1. PRODUCTION PROBLEM: To cut grinding time 
on the backside of forged steel carving knives before 
plating. H. Boker Company was using grinding 
wheels and setup wheels in a two-step operation that 
was slow and left an unsatisfactory pre-plating finish. 


2. SOLUTION: A 3M Representative suggested 
that this Maplewood, N.J. firm switch to the 3M 
Backstand Method using Grit (150 Three-M-ite Re- 
sinite Cloth Belts. Results: knife blades are now 
ground in one operation with consistently superior 
finishes for plating. 

3M Abrasive Belts can help you cut costs and increase production 


of cutlery, hand tools or hardware products, too. Call your 3M 
Representative today for full facts, or send coupon below. 


3M 


ABRASIVES 


Made in U.S. A. by MINNESOTA MINING AND MFG. CO. 


General Offices: St. Paul 6, Minn. In Canada: P. O. Box 757, 


London, Ontario. Export Sales Office: 99 Park a 
Avenue, New York City. ED 


Minnesota Mining and Manufacturing Co. 
Dept. 1-127 St. Paul 6, Minnesota 

Please send me FREE BOOKLET s) checked: 
() “Grinding and Polishing Cutlery” 

Lj “Grinding and Polishing Hand Tools”’ 

|} “Grinding and Polishing Hardware” 


[] I'd like to talk with a 3M Representative. 
NAME TITLE 
EE a 


ADDRESS ‘ 


Use postpaid card. Circle No. 226 
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WRONG: The stand grinder is possib 
the most universal of all metal workin, 
shop tools. It is used by nearly everyon 
in the shop, often as posed here. No 
goggles or face shield. Work rest too 
far out from wheel. Tool being sharpened 
held away from work rest. 


DO’S: 

1. Let newly mounted wheels run at 
operating speed with guard in plac 
for at least a minute before grinding. 
2. Check at start and periodically dur 
ing grinding for noise and vibration. 
3. Be sure work rest is properly adjusted 
approximately 44” from grinding face 
and at center of wheel or slightly down. 
4. Check maximum operating speed 
marked on wheel for correct use of the 
wheel. 


5. Always wear goggles with full cups 
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by Edmund Mottershead, President 


Mottershead Associates, Chicago 
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RIGHT: Work rest has been moved in 
to within Ve inch of the wheel face. Drill 
being sharpened is held securely against 
work rest. Picture at right shows another 
setup in the toolroom for grinding large 
drills. Holding fixture has locating pin in 
center of butt end of drill. Drill lies in V- 
shaped trough, is rotated slowly by hand 
while being ground on_ side-grinding 
wheel. Entire holding fixture may be 
swung in an arc to change the angle 
between drill and wheel face as necessary. 
Many different sizes of drills can be 
handled by this one fixture, which enables 
the operator to keep work in the right 
position and do the job safely and ac- 
curately. 
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or face shield for face and eye protec 
tion. 


6. Check condition of wheel, mounting. 
balance, flanges or blotters to make 
sure wheel is in good shape and prop 
erly mounted. 


DON'TS: 


1. Never guess about what to do in 
case of trouble. Shut off the machine 
and get help. 


2. Never dress the wheel without know 
ing how and without using a proper 
dressing tool. 


3. Don’t jam work into the wheel or 
crowd it. Use moderate, even pressures 
to avoid straining and cracking the 
wheel. 


4. Never side-grind on a wheel unless 
it is specifically designed for that pur 
pose. Most side grinding wheels have 
heavy back-up plates and are balanced 
and mounted for side grinding pres 
sures. 


5. Never use a wheel that has bee: 
dropped. Don’t force a wheel onto 
machine or change the size of the 
mounting hole. If the wheel won’t fi! 
your machine, get one that will. 


6. Don’t stand directly in front of the 
wheel when you start it up. Be sur 
all guards are in place. 
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If grinding problems have you caught in the middle and you don’t know which way to turn, switch 
to CINCINNATI (PD)° WuHeecs. For now Cincinnati Grinding Wheels offer POSITIVE DUPLICA- 
TION—a remarkable achievement in precision manufacturing and quality control than can save you 
money . . . and increase your production. 

Here’s why you'll stop leading a dog’s life when CINCINNATI (PD) WHEELS are on the job: Through 
the CiIncINNATI (PD) Manufacturing Process you are assured Positive Duplication of the original 
wheel every time you reorder. “On grade” with a CincINNATI (PD) WHEEL means all future (PD) 
WHEELS will act and grind exactly alike. 

Yet CINCINNATI (PD) WHEELS are priced no higher than ordinary wheels. So, we think you'll agree 
it’s worth taking a close look at CINCINNATI (PD) WHEELS right away. 

Just see your CINCINNATI Grinding Wheels Distributor. He'll be glad to explain how (PD) WuHeeELs 
can save you money and increase production. Or, contact us direct and we'll send one of our repre- 
sentatives—men who know grinding and grinding machines as well as grinding wheels. Write, wire 
or telephone Sales Manager, Cincinnati Milling Products Division, Cincinnati 9, Ohio. 

Remember—only CINCINNATI Grinding Wheels give you . . . 


‘DH 

(PD) 
A PRODUCTION-PROVED PRODUCT OF THE CINCINNATI MILLING MACHINE CO. eonel 
Trode Mork Reg. U.S. Pat. Off. Grinding Wheels 


Use postpaid cord. Circle No. 227 
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Figure 1. 


TOP FIRMS SHOW 


PROVED SAVINGS UP TO 75% 


IN SET-UP AND GRINDING TIME 
WITH CONTINUOUS WORK INSPEC- 


[ BUILT TO OUR 
| SPECIFICATIONS 


SIMPLIFIED | 
GRINDING 
CONTROLS 


SIMPLIFIED 
OPERATION 


When working 


50 


with TUNGSTEN 
CARBIDE, STAINLESS 
/ STEEL, STELLITE or 
TOOL STEELS, VISUAL 
GRIND permits a 
semi-skilled operator 
to grind precision 
pieces without con- 


Mail this 
Coupon NOW! 


1 
CLEVELAND GRINDING MACHINE 1} as checking = 
1660 Eddy Rood Cleveland 12, Ohio | pollinated 
‘ Automatic inspection 
Gentlemen: ‘ . P 
' 8 is accomplished with 
() Please hove your representative call at our plant. ' o - . 
The most convenient time would be : the built in optical 
SE denen - 
[] Phone for aprointment : comparator. 
|] Please send us complete information on the new ' — 

VISUAL GRIND. H Visit our plant. . . let 
NAME _____ TITLE : us show you how VIS- 
COMPANY _ : : ‘ 1 UAL GRIND will speed 
ADDRESS Sinteniaalithiacinbiniatt : production — cut 

Ld costs. 


Use postpaid card. Circle No. 228 


GRINDING and FINISHING 


Automatic Loading 


The swingover transfer- 
finger method used in 
England has the advan- 
tage of versatility. A 
mere change of the re- 
movable jaws enables it 
to be used for a wide 
range of workpieces. 


Among the numerous methods 
which have been evolved for the 
automatic loading of shouldered 
and similar pieces to the work-plate 
of a centerless grinder, the swing- 
over transfer-finger’ method which 
is now being considerably used by 
Arthur Scrivener Ltd., Birmingh: um, 
Great Britain, has a number of 
points of interest. Figure | 1 shows 
this type of loading mechanism ap- 
plied to a controlled- -cycle machine. 
The action bears a resemblance to 
that of a human hand selecting a 
piece from a tray or chute and 
transferring it to the grinding throat 
of the machine. 


Figure 2 shows how the headed 
pieces are placed in an inclined 
workchute and positioned with the 
heads down, the end of the chute 
being fitted with a hook stop. From 
this chute, the end piece is picked 
up by the spring- loaded transfer 
fingers which grip the end of the 
piece, and under the action of the 
pinion C and the fixed rack B swing 
it over to the workplate between 
the wheels of the centerless ma- 
chine. As soon as the piece is in 
position on the workplate, the for- 
ward movement of the piston of 
evlinder F and the push rod D 
open the fingers to free the piece, 
while at the same time the forward 
movement of cam E actuates a limit 
switch setting in motion the con- 
trolled-cycle of the machine which 
causes the control wheel to close in. 
thus advancing the piece onto the 
grinding wheel. While the grinding 
operation is proceeding, the transfe: 
fingers swing back to the delivery 
oul of the incline d workchute, and 
when the grinding operation is fin 
ished thev grip the next piece 
while simultaneously the wheels of 
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of Centerless Plunge-Ground Pieces 


the machine open again to allow the 
ground piece to be ejected, thus 
completing the cycle. 


Advantage of the method is its 
versatility. A mere change of the 
removable jaws enables it to be 
used for a wide range of pieces, 
such as the types shown by Figure 
3, all of which present difficulties 
for loading by a normal push feed. 
The piece A, for instance, has a 
square shape (diameter and length 
approximately equal) which is al- 
ways troublesome to locate or han- 
dle automatically; B has a head 
which rules out the possibility of 
rolling it into the path of a push 
feed; C, a multi-diameter piece, 
when handled by the swing-over 
method, is laid on the workplate 
with the large diameter slightly 
over the edge of the workplate 
clear of the wheels, and is fed for- 
ward into position by the so-called 
‘plunge-and-run” process of cen- 
terless grinding, the piece being fed 
into position by the pulling action 
of the tilted control wheel. 


On pieces of the types shown, 
assuming a stock removal of .004-in. 
and a tolerance for size and round- 
ness of .0002-in. the normal setting 
is a 10-second cycle. 
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Abrasive Cutting Wheels 


Abrasive Cutting Know-How 


Know-How is just as vital to top performance in 
abrasive cutting as in any other machine tool operation 


FAST, Accurate, Quality Cuts of Any Shape... 
Almost Any Material...EvenTitanium... 
are possible when you use Allison Know-How 


This Know-How... auison’s recom- 
mendations for your job...is available 
through ALLISON Field Engineers — 

The unequalled experience of these 
Abrasive Cutting Specialists is imple- 
mented by the Full Line of ALLISON 
Abrasive Cutting Wheels... Rubber or 
Resinoid Bond for wet cutting at the 
rate of 6 to 10 seconds per square inch 
of metal cut, or dry cutting at the rate 
of 2 to 5 seconds per square inch...3" 
diameter wheels as thin as .006” for such 
jobs as slitting pen nibs... big 34” wheels 
that cut 12” x 12” billets of mild steel 
or toughest alloys...literally scores of 
different wheel formulations to fit the 


| almost infinite variations in customers’ 


machines, materials and quality 
requirements. 


ALLISON DIVISION «+ American Chain & Cable 


Typical Improvements 
resulting from ALLISON Recommendations — 

6” bar of Titanium cut in only 200 
seconds with no burn, fine finish...and 
$1.50 saving in material per cut by re 
ducing width of cut 1/32". 

Cobalt base, high temperature 3/4’ 
alloy bars (jet blade material ) cut 8 at 
a time with close length tolerances, 
at rate of 576 pieces per hour. 

Yearly wheel cost cut from $5,400 to 
less than $1,000 in cutting off gates on 
aluminum castings. 


For more complete 
information write for 
this helpful booklet — 
ABRASIVE CUTTING 
BY ALLISON 


254-F island Brook Avenue, Bridgeport 8, Conn. 


Use postpaid card. Circle No. 229 


GRINDING and FINISHING 


= 
: Se PY 
Ca sn. | - -* ? 
ions ~S 3S, \a . <a 
= yy) % \ wee 
F Js we SS \ ad OY, 
E — a eX : & =." 
ol Nae SS 8 
nay Sw 
A < 4 
cls at 2, B 
he : 
sal Figure 2. 
ite ms 
g- 
ch | 
- , ;, 
mM, 
. Se: 
WS —— 
P- | 
Ie. 
to 
a | 
id 
| * 
| Ls (pene » Le ae je = N | 
d . ire NN de . a a 3 N 
d i ae et Poe .. N te ag Sy 
; em ee fe 
te ; fo aera ye ata\: in 
m aN Sa, fg ee) 
d | Ry la ei 2 PR 
ol Ne pn Ne eee ea ben 
: se Se SY 
1e \ —_— 
ig 
n 
a- 
in | 
r- 
of 
ks | 
d | 
‘it | 
n- 
th 
I), 
ic 
ig eC Tee 
ry a Cc 
d / 
. ee 
. eee 
ee 
af a Ys) 
ee 
December, 1957 eC 51 


Free Literature 


Use the postpaid card opposite page 64 to receive your copy of any 
of the literature listed on these pages. Just circle the proper number 
on the card and mail it. We'll do the rest. 


Diamond Tools and Wheels 


The B-56 resin bonded wheel is used 
for offhand grinding of tungsten car- 
bides and single pointed carbide tips, 
and rigid grinding for reamers, drills, 
milling cutters, and all other types of 
carbide tools. The Al-Aloid Bond has 
been tested and found to have a fast 
and consistent grinding action with tre- 
mendous length of life. These are just 
a few of the listings and descriptions 
of resin and metal bonded diamond im- 
pregnated wheels in catalog No. 1056. 
Properties and characteristics, grading, 
redressing and grinding speeds of dia- 
mond wheels are discussed also. 

A.LT. Diamond Tool Co., 8221 N. 
Kimball Ave., Skokie, Ill. 


Use postpaid card. Circle No. | 


Diemond Tools and Wheels 
$2 


Optical Setting of 
Wheel Dressing Diamonds 


A 4-page bulletin describes technique 
for optically presetting diamonds for 
use on contour wheel dressers. It demon- 
strates how either pre-adjusted single 
or double diamond holders can be used 
to eliminate grinder down-time during 
diamond replacement. Available from 
Hoglund Engineering & Mfg. Co., 343 
Snyder Ave., Berkeley Hts., N.J. 


Use postpaid card. Cirele No. 2 


Arbors and Collet Chucks 


Bulletin WA-10 contains dimensional 
data for the selection of Pope inter- 
changeable extension arbors and ta 


Optically Presetting Diamonds 


GRINDING and FINISHING 


pered shank collet chucks tor internal 
grinding spindles and milling spindles. 
Two hundred and fifty styles and sizes 
of arbors are listed and described— 
each made to precision tolerances, ot 
tough, high grade, heat treated alloy 
steel, and having the rigidity to sup- 
port the wheel properly for fast  re- 
moval of material. It is claimed with 
these arbors less preliminary wheel 
dressing is required. 

Also described are the new Pope 
self-removing wheel holders for all 
types and makes of tool and cutter 
grinders, vertical, cylindrical and sur 
face grinders. 

Pope Machinery Corp., 261 River St., 
Haverhill, Mass. 

Use postpaid card. Circle No. 3 
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Arter Rotary Surface Grinders are scientifically de- 

signed to provide extremely smooth, remarkably accurate 
micro-plane surface finishes. The basic feature responsible 
for these close tolerance, superior finishes is the relation of the 
grinding wheel to the work. With Arter machines, the grinding 


is done on the peripheral or outer edge of the wheel while 
the work is held on a rotating magnetic chuck. This results in 
extremely fine, concentric finishes so necessary for most 
component parts used in industry today. 


SMOOTH and PRECISE! 


For Better Surface Finishes... 
It’s Smarter to Use... 


a 


ROTARY 
SURFACE 
GRINDERS 


lilustrated above is Model E, one of a complete line of Arter 
Precision Rotary Grinders available in chuck sizes from 8” 
to 40”. Each Arter Grinder features completely automatic 


grinding cycle . . . building block design for ease of mainte- , . 

nance . . . rigid vibration free construction . . . hydraulic . . <% OMP 
controls . . . variable stepless speeds for both chuck and wheel & a a a 
slide traverse .. . manual and automatic feeds . . . adjustable 


worktable for concave and convex grinding . . . rotatable 
magnetic chucks . . . and centralized push-button control panel. 


‘or complete details on Arter Rotary Surface Grinders 
call your Arler representative or write for free brochure. 
Use postpaid card. Circle No. 230 
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GRINDERS 


PRECISION SURFACE GRINDERS REID PRECISION SURFA hE 
eS nic 


MODEL 618P R vr iy 
(large illustration) 4 i 
with dust collector, ‘ a 
and (small illustration) with 7 as a | 
wet grinding attachment. . iN 


A Complete Line 

of 618 and 824 
Toolroom and 
Production Grinders 


... and accessories | { 
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REID . . . the quality name in surface : ae. See i 
grinders! Choose from three different models ~ a . 
in the 618 class; capacity 6” wide, 18” long, 2 *) 4 
1714” from spindle center to table. Accesso- >: es I 
ries can be supplied for wet grinding, cool St 
grinding, dust collecting, ete. wi. 
REID-O-MATIC 824... this fully auto- i 2 W 
matic surface grinder has a capacity of 8” Paes 
wide, 24” long and 21” from spindle center to ° 
table. All-electric controlled — solid ‘construc- | 
tion — available with accessories above. ; REID-O-MATIC 824 ¢ 
. 
Get all the facts on REID grinders . . . your : 
best buy for toolroom and production economy! ‘ Bulletins °F 
—- Write for brochures on the REID | 
6-18 and REID-O-MATIC 8-24 ° 
for complete details ( 
"< 
74 
C 
REID BROTHERS COMPANY, Inc. Hi 
136 Elliott Street, Beverly, Massachusetts 
MANUFACTURERS OF PRECISION GRINDERS AND PRODUCTION LATHES 
Use postpaid card. Circle No. 231 ' 
ec 
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Automatic Polishing and 
Buffing Machines 


Catalog No. 50 describe the Ham 
mond strait line automatics designed 
for each individual application. Both 
conveyor and heads are built to suit the 
work to be finished. The many vari 
ibles permit nearly all work not adapt 
able to indexing to be finished on a 
trait line automatic. The new Model 
h-46-6 super automatic has fast index 


MtmmonS 


of KALAMAZOO ee 


AUTOMATIC 
POLISHING ~ BUFFING | 


Polishing and Buffing Machines 


operation 


and lift cams 


all saw requirements 


MAIN OFFICE: 
BIG RAPIDS, MICHIGAN 


December, 1957 


HANCHETT 


for HOT or COLD CIRCULAR SAWS 
Solid or Inserted Tooth Types 


HEAVY DUTY — BALANCED DESIGN 


Straight Line Grinding Wheel Feed Action — 
Smooth and Accurate 


Wheel Head Adjustable for any Saw Tooth 
Angle Desired (Cam Action) 


* Grinding wheel speed is adjustable for wheel wear 
* 100% anti friction bearings for smooth, trouble-free 


* Accurate—simple stroke adjustment for both feed 


* Rugged construction for hard, heavy duty performance 

* Heaviest stock removal at high production rate 

* Grinding wheel head motor—-two h.p. (belted type) 

* Capacity—24” to 72” diameter saws (larger when required) 
* Available—other sizes and types of machines to meet 


HANCHETT MANUFACTURING COMPANY 


World's largest Manufacturers of Saw Sharpening and Knife Grinding Machinery 


PORTLAND 1, OREGON 


ing, variable work spindle speeds (15 
to 45 rpm) and variable dwell um« 
(1 to 20 seconds ). 

Hammond Machinery Builders, Inc., 


1600 Douglas Ave., Kalamazoo, Mich. 
Use postpaid card. Cirele No. 4 


Rotary Carbide Tools 


A l6page catalog trom Fullerton 
Tool Co., Inc., 121 Perry St.. Saginaw, 
Mich., describes their line of rotary 
carbide tools. Burs, reamers, end mills, 
radius mills, and drills are just some 
of the carbide tools described. Informa 
tion for ordering these tools is compre 
hensive. The firm’s Nu-lTool Process 
for reworking carbide retary files, end 
mills and similar tools is described. .\ 
comparison chart shows tool symbols ot 
major tool manufacturers. 

Use postpaid card. Circle No. 5 


Angle Plate 


Illustrations of the Lassy Master V- 
block angle plate show the basic reason 
why this tool can reduce costs while 
at the same time increase quality and 
insure high standards of accuracy. Pic 
tured are the two stock models, 
matched pairs and sine bar. Brochure 
is available from Lassy Tool Co., 
Plainville, Conn. 
Use postpaid card. Circle No. 6 


MODEL 


WEST COAST: 


Use postpaid card. Circle No. 232 
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Profilometer 


l4-page catalog describes Micromet 
rical Mtg. Co. protilometer line. Combi 
nation ol equipment consisting of the 
QA Amplimeter, V Mototrace, BK 
Linkarm and L] Tracer will measure 
over 85°. of all surfaces produced by 
industry. 


Micrometrical Mig. Co., 345 S. Main 


St.. Ann Arbor. Mich. 


Use postpaid card. Circle No 


CATALOG 157 


PROFILOMETER 


EQUIPMENT 


A Complete Line of Shop Equipment 
tor Mearuring Surface Roughness 


Surface Measurement Equipment 
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JIG GROUND with 


hulcanare 


Provide yourself with this 
inexpensive* instrument 
for use on your present 
equipment and JIG 
GRIND with a guarantee. 


A five station indexing fixture from Vulcan’s Con- 
tract Tool Room (Your tool room in Dayton). 


Using a jig borer index table with the Vulcanaire 
5 indexing holes and 35 locating and clamping 
holes were JIG GROUND in place. Result — elim- 
inated all close locating and dowelling of indi- 
vidual parts and of course hours of time. 


*Vulcanaire equipment pays for itself 
on the first job. 


Borrow our instructive 
11 minute movie on 
Jig Grinding. 


Services of your Tool Room in Dayton 


ENGINEERING ¢ PROCESSING ¢ BUILDING e¢ TOOLS ¢ DIES « SPECIAL 
MACHINES ¢ VULCANAIRE JIG GRINDERS ¢ MOTORIZED ROTARY TABLES 
BREHM ‘'SHIMMY'’ AND RELATED DIES ¢ AUTOMATION 


Vulcan's 41st Year 


VULCAN TOOL COMPANY 


743 Lorain Ave., Dayton 10, Ohio 
tools 


Use postpaid card. Circle No. 233 
56 GRINDING and 


GRINDING and FINISHING 


DISTRICT MANAGERS 


EASTERN DIVISION 


Dan E. Reardon, V.P. 
Box No. 1, South Glastonbury, Conn 
Telephone: MEdford 3-7083 


or 
c/o Hitchcock Publishing Co 
55 West 42nd Street 

New York 36, N.Y. 

Telephone: LAckawanna 4-4528 


NEW ENGLAND—CONN., MASS., R.I., ME., N.H. & VT. 


John Pickering, Jr. 
Box 29, Andover, Massachusetts 
Telephone: MUrdock 8-0913 


mee ‘1 emma EASTERN N.Y. STATE, N.J. MD., DELA. 


H. George Burnley 

c/o Hitchcock Publishing Co 

55 West 42nd Street 

New York 36, N.Y. 

Telephone: LAckawanna 4-4528 
Home Address: Saddle River, N.J. 
Telephone: DAvis 7-1546 


CENTRAL DIVISION 


SOUTHWESTERN OHIO, INDIANA, KENTUCKY 


Henry J. Smith, V.P. 

c/o Hitchcock Publishing Co. 
222 East Willow Avenue 
Wheaton, Illinois 

Telephone: WHeaton 8-3400 


MICHIGAN, NORTHERN IND., NORTHWESTERN OHIO. 


William E. Jacobs 

c/o Hitchcock Publishing Co. 
18055 James Couzens Highway 
Detroit 35, Michigan 
Telephone: DIamond 1-9525 


ILLINOIS, IOWA, MO. WISC., MINN., UPPER PENINSULA of 
MICH. and S$. DAKOT 


Robert G. Bolinder 

c/o Hitchcock Publishing Co 
222 East Willow Avenue 
Wheaton, Illinois 

Telephone: WHeaton 8-3400 


WESTERN NEW YORK STATE, WESTERN PENNA., OHIO 


aa E. Helfrick 
Edgefield Road 
Cleveland 24, Ohio 
Telephone: Hillcrest 2-0189 


WESTERN DIVISION 
CALIFORNIA, ARIZONA 


Keith H. Evans 

3723 Wilshire Boulevard 

Los Angeles 5, California 
Telephone: DUnkirk 8-2981 

and: 593 Market St., (Room 816) 
San Francisco 5, Calif. 
Telephone: YUkon 2-4280 


OREGON, WASHINGTON 
Lloyd Thorpe 
212 General Ii Insurance Building 


Seattle 5, Washington 
Telephone: Evergreen 4242 


HITCHCOCK PUBLISHING CO. 


Telephone WHeaton 8-3400 
Wheaton, Illinois 
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Abrasive Products 
and Techniques 


“Tool Room Grinding of Alloy, 
High-Speed, and Die Steels” is the title 

a booklet available from The Car- 
orundum Company, Niagara Falls, 
sew York. Progress in the development 
of new and improved steels has brought 

ward many new abrasive products 
and techniques for proper tool mainte 
nance and other grinding operations 
performed in the tool room. The pur 


Alloy, High-Speed and Die Steel Grinding 


pose of the booklet is to assist the reader 
in obtaining maximum tool perform- 
ance through a better understanding 
of abrasives and how they work. 

Use postpaid card. Circle No. 8 


Spindles 

8-page brochure illustrating and de- 
scribing the complete line ot standard 
Ex-Cell-O Precision Grinding and Bor- 
ing Spindles. Many practical applica- 
tions are shown as are many standard 
spindles tor use as original equipment 
by machinery builders or as replacement 
spindles to improve the performance of 
grinders and boring machines in use. 


Write Ex-Cell-O Corporation, 1200 
Oakman Blvd., Detroit 32, Mich. 
Use postpaid card. Circle No. 9 


Pressure Filters 

Schematic diagrams of a typical cen 
ral filtration and the piping 
rangement for pre-coating pressure 
ilters are illustrated in a_ tour-page 
wochure by U.S. Hotiman. Pre-coat 
pressure filters for individual machine 
tools and complete central systems are 


system 


lescribed in detail. 


United States Hottman Machinery 
‘corporation, 105 Fourth Ave., New 
York 3, N.Y. 


Use postpaid card. Circle No. 10 
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~J&S DOWN-HOLDING DEVICES and 


WHEEL DRESSERS LEAD THE FIELD 


Fluidmotion Wheel Dressers— Dress 
two angles tangent to a radius, using 
ONE handle in one continuous mo- 
tion. Operation is so fast and simple 
that beginners can use them. For all 
types cylindrical and surface grind- 
ers. 


J & S All-Purpose Jaw Clamps — 
For any machine table or face plate. 
Five models—one adjusting screw 
has a holding force of 242 tons on 
Small model, 12 tons on Jumbo 
model. Eliminate u-clamps, straps 
and fingers. No obstruction prob- 
lems, no interference with measur- 
ing tool readings. 


J & S Swivel Vise—The only hard- 
ened and ground swivel vise that 
mounts low, swivels, needs no ped- 
estal. Patented down-holding clamp- 
ing jaws give many times the hold- 
ing power of an ordinary vise, yet 
only half the weight. 


J & S Form-Master—Sturdy wheel 
dresser for shops with less frequent 
wheel dresser requirements. High 
quality, 100% dust-proof, it is ca- 
pable of dressing any radii up to 
12” convex, up to 15” concave. 


Write for free literature and further information. 


== {JS == == === CLAMPCUT== 


J aS TOOL CO., INC. 


880 DORSA STREET 


LIVINGSTON, NEW JERSEY 


Use postpaid card. Circle No. 234 
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Automatic Surface Grinders 
Two bulletins are available trom 
Blanchard Machine Co. The first, a six- 
page folder, describes the new Models 
80-A, 90-A4 and 100-A5. These models 
are center column type. Summaries of 
case histories, specifications, features, 
fixtures, and controls are reviewed. 
The second bulletin covers the com- 
plete line of Blanchard automatic sur- 
face grinders for work up to 14” in 
diameter and 12” high. Also included 
in this four-page bulletin is a_ briet 


AUTOMATIC 
SURFACE 
GRINDERS 


60-A3 90-A4 = 100-A5 


THE LANCHAED MACHINE COMPANT © 64 Seete Ereet Comtratge 19 Mame US 


Automatic Surface Grinders 


descripuon of the center column sur- 
face grinder which can be supplied with 
three, four or five grinding wheels. 

For copies of these bulletins write 
Blanchard Machine Co., 64 State St., 
Cambridge 39, Mass. 


Use postpaid card. Circle No. 11 


Finishing Overlays of Alloys 
Engineering Data Sheet No. 5 trom 
Wall Colmonoy Corp., 19345 John R 
St. Detroit 3, Mich., lists grinding 
wheel recommendations for tinishing 
overlays of their hard facing alloys. ‘The 
data sheet lists in tabular form recom- 
mended wheels for use on nickel base, 
cobalt-base and iron-base alloys. Part 
numbers are given for wheels of the 
11 wheel manufacturers. Recommenda 
tions are offered for grinders ot the 
following types: surface (both hori 
zontal and vertical), cylindrical, in 


ternal, centerless and tool room. 
Use postpaid card. Circle No. 12 


Vertical Chucking Grinders 

sullard describes their line of vertical 
grinders in an 8-page bulletin. The 
models range from 26” to 76” in capac- 
ities. Bulletin includes a schematic with 
dimensions and descriptions of features. 

For copies write The Bullard Com- 
pany, Bridgeport 2, Conn. 

Use postpaid card. Circle No. 13 


Make accurate set-ups faster with this 


25° Tilting Spindle 


The STERLING Model “‘G-2” Universal 
Tool and Cutter Grinder provides this 
extra feature plus complete versatility 
and more capacity than comparable 


machines at lower cost. 


Swing 10°,” over table, 
27” between centers, 
18” table travel with 
814” cross feed. For 
complete details and 
specifications write for 
FREE Bulletin “G-2”’. 


4 Grind 90° to 140° 
Included Angle on ALL DRILLS, 2” to 22” 


No collets or chucks makes set-ups easy. Clearance 
gauge insures accurate, positive clearance angle. True | 
conical grinding produces full clearance from center to | 
outside. Write for FREE Bulletin ““DV-1’’. 


McDONOUGH MFG. CO. 


1522 GALLOWAY e« EAU CLAIRE, WISC. 


| 


Use postpaid card. Circle No. 235 
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. 
Coated Abrasives 
The listings of the complete line of 
abrasives are in sections, easily identi 
fied tor convenience in catalog available 


Also included are sheets, belts, rolls. 


dises and the many specialties developed 
in recent years for speeding production 
Included are listings of resin-sized 
paper, cloth and combination items, also 
waterproof cloth, and __ fibre-backed, 
resin-bond discs and drum 
Clover lapping and grinding com 
pounds are covered in a wide range ot 
grits and container sizes. 
Clover Mig. Co., Norwalk, Conn. 
Use postpaid card. Circle No. 14 


covers 


‘CLOVER ABRASIVES 


Coated Abrasives 


Cylindrical Grinding Wheels 


Their complete line of cylindrical 
grinding wheels is described and illus 
trated in a four-page, 3-color bulletin 
now available from Simonds Worden 
White Company, 1101 Negley Place, 
Dayton 7, Ohio. 

A handy specification table lists thick- 


SAFETY 
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Cylindrical Grinding Wheels 
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ness and bore of each of the Dayton 
safety grinding wheels in stock, for 
quick delivery. Standard diameters 
range from 12 to 36 in. In addition, a 
portion of the bulletin is devoted to 
wractical grinding hints and tips. 

Use poctpaid card. Circle No. 15 


Cylindrical Grinders 


A new 16-page catalog is available 
rom the Landis Tool Co., Waynes- 
boro, Pa., describing their 14” and 18” 
swing plain cylindrical grinding ma- 
chines. These machines are designed to 
carry work pieces up to 6500 pounds 
and are supplied in center lengths from 
18" to 168”. 

The clean functional design includes 
all of the latest proven advances in 
hydraulic and electrical control. All 
these grinders are equipped with ex- 
clusive Landis pressure lubricated Mi- 
crosphere wheel spindle bearings. Other 
features are hydraulic table traverse, all 
V-belt drives, built-in coolant reservoir, 
automatic way lubrication and built-in 
electrical equipment. 

Use postpaid card. Circle No. 16 


14” type CHH and 18” type LCHH plain 
precision cylindrical grinders 


LANDES TOOL COMPANY © wi urseone. fa. 6 


Precision Cylindrical Grinaers 


Processes and Compounds 

The processes for automatically de- 
burring, cutting, smoothing and luster- 
ing trom the Tumb-L-Matic, Inc., St. 
Marys St., Stamford, Conn., are the 
culmination otf much research. The 
bulletin PC-55 available covers proc 
esses, compounds and carriers for tum 
fing metals and plastics as well as 


other materials. 
Use postpaid card. Circle No. 17 


*,* . . 
Positioning Vise 
Literature on the new patented Lassy 
lide lock instant positioning vise is 
10w available, complete with specifi- 
ations and prices. 


Lassy Tool Co., Plainville, Conn. 
Use postpaid card. Circle No. 18 


December, 1957 


clear the 
air for 
production 


Dust produced by grinding, chipping 

and similar operations is removed as created 
by down draft dust control systems, 
pioneered by Kirk & Blum. 


Whatever your problem in industrial 

dust control, call on Kirk & Blum, an organization 
of engineers and mechanics with 50 years’ 
experience in this specialized field. 


Write for complete information. 
The Kirk & Blum Manufacturing Co., 
3124 Forrer Street, Cincinnati 9, Ohio 


Use postpaid cord. Circle No. 236 
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Contour Wheel Dressers 


A 6-page technical brochure from 
Hoglund Engineering & Mfg. Co., Inc., 
343 Snyder Ave., Berkeley Hts., N.J., 
outlines inclined plane cam mecha- 
nisms for dressing grinding wheels with 
intricate contours. The brochure shows 
how one or more dressing diamonds 
can be made to follow steep climb 
angles by altering feed ratios and con- 
tour ratios. Optical setting of the dress- 
ing diamond plus inclined plane reduc- 
tion of precision cams, enables dressing 
tolerances to .0001”. Typical contours 


Soluble Oil 

Folder describes the Gulfcut heavy 
duty soluble oil which is said to in- 
crease efficiency of a variety of ma- 
chining and grinding operations. Its 
lubricating-cooling-protective properties 
meet the heavy-duty machining needs. 
It permits higher speeds, deeper cuts, 
and offers protection against corrosion. 
Made with a petro-chemical emulsifier, 
its applications include heavy hogging 
cuts, fast fine cuts, boring and grind- 
ing of ferrous materials, among others. 

Gulf Oil Corporation, Gulf Build- 


are illustrated. 


Use postpald card. Circle No. 19 


MODEL SPL 
24”, 36” & 50” belt widths 


MODEL TOP 
24”, 36", 50” & 54” belt widths 


ing, Pittsburgh 30, Pa. 


Use postpaid card. Circle No. 20 


EDBELT 


ABRASIVE 
MACHINES 


Mechanize polishing of alumi- 
num, stainless steel and other 
metal sheets, bars and blanks 


— perforated or solid 


TIMESAVER SPEEDBELT Abrasive Machines are 
the fastest and easiest machines to set-up for 
production polishing schedules on the market 
today. Abrasive belts with grit range from 40 
to 220 can be changed in 5 minutes or less. 
Adjustment for stock thickness can be made in 
* seconds. Feed speed is variable from 35 to 80 
SFM with lower or higher speeds optional In ad- 
dition to polishing, Timesaver Machines are used 
. for metal finishing and deburring operations. 


Write Today . . . send for the on-the-job story 
of Timesaver Machines polishing metal grilles 


"3" end folder describing fn detail all the Timesaver 


TIMESAVER SANDERS 


P.O. BOX 7446 e 


ROBBINSDALE STATION 
MINNEAPOLIS 22, MINNESOTA 


Use postpaid cord. Circle No. 237 
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ww GULFCUT 


For heavier cuts... at bigher speeds... 
with longer tool life. . . even in turniug 


chrome-nickel steels and other tough alloys’ 
Cutting Fluid 


Tumbling Barrels 

Bulletin No. LS-55 gives informa- 
tion on the tumbling barrel Type LS 
(single tumbler) available from Tumb- 
L-Matic, Inc., St. Marys St., Stamford, 
Conn. These barrels employ the dry 
process for cutting down, deburring 
and finishing metal, plastic, rubber 
and wood parts. They can be furnished 
with various drives depending on proc 
essing requirements. This Type LS is 
equipped with overhead drive and pro- 
tecting channel-iron frame. 

Use postpaid card. Circle Ne. 21 


Selecting the Proper Abrasive 
In selecting the right abrasive, the 
following factors should be considered: 
type of equipment used; type of finish 
desired on the work; hardness of ma 
terials being cleaned, and type of scale 
or dirt being removed. Discussion of 
shot peening and more information 
about the 20th Century persuasive abra 
sives are included in a new booklet 
available from the manufacturer. 
The Cleveland Metal Abrasive Co.., 
887 East 67th St., Cleveland 8, Ohio. 
Use postpaid card. Circle No. 22 


7 —— ae § 
; ‘ i. 
: fae; E 
S Larne. in ~ 
Fe -_e 
, & ae r , 
: ; eee — ef m2 
. . a Set » § 3 p! 
- “ * m 
Re ’ «, 
- = . st 
a i ‘e “ 
ASS on 5 0 
; dil 
~ . —/ 4 “ in 
' th 
ee fF | tc 
ee ee I 
‘ ie — a lu 
Unit , 
) Cut pats | ee i 
. e ce 
| mom > EC P | 4 
, b ihe .. - Hi e a 
c 5 zo 
: E : 3 + , ie \ *%, c " - ; ‘ a \ 
: fs. , a j , “ an * te f ; 
a ta = es ’ % ; 
age! io aS “<a ae r ene 
; oy - —— . me j % 
: es a »~. “te Se 
>. “SSS — = i ee 
ile, ee. : — - S = : ee —=S » a - ‘ ‘ ‘ 
F ae ST es Da 8 ts Bi 
cee ee er nt ae ae 
; eee, ¢ en gay 4 a : 
‘4 oa : a ; To 3 is: E + > h. : ‘ ~~ & a 3 
i; iia iu + aoa of. ae 
= en al — hs a *. i im ne ia a 7s 
‘ b i : : a : “4 : — E See i 
; ake | 
* yy ‘ ‘ . " e ‘ 
2 a 
i 7 . - . ‘ " “ 
. SS }) | <2 ‘ 
: = a 
a5 Both Models of the Timesaver : Ane eRe Nes BAN Dy <4 ee 
es “Speedbelt’’ Abrasive Machine can ’ =e Rdg Ven ‘ 
EA gh aa see d } ; NS 
7 sare toi "Ti feature, comiruction ond specitcaton. he GLEVELARD METAL ABRASIVE 
a iy , % * ‘, : 4: . . : athens 
—— | | | aad cca ana AE \ 
f ; \ Y , oe oe erent © Oe 
fe: 60 ee h 
ee pee ee Rise i. Sate NG, at ae, | AS oo eee eS ss ages 


age 


rntug 
thloys’ 


orma- 
we LS 
‘umb- 
iford, 
> dry 
rring 
ubber 


ished 


a 

ive 

, the 

ered: 

inish 
ma 

scale 

n ol 

ation 

abra 


rk let 


Co.. 
Yhio. 


Strange Crystal Growth May 
Explain Steel Failure, 
Westinghouse Research Reveals 


Crystals, which grow as delicate 
plates from the surface of stainless steel, 
may explain, for the first time, a de- 
structive failure of the metal known as 
“stress-corrosion cracking.” 

This new theory was revealed by an 
international authority on corrosion, Dr. 
Earl A. Gulbransen, advisory chemist at 
the Westinghouse Research Labora- 
tories in Pittsburgh, Pa. Dr. Gulbransen 
spoke before the Second World Metal- 
lurgical Congress, at the International 
Amphitheatre, Chicago, under sponsor- 
ship of the American Society for Metals. 

Stress-corrosion cracking can occur 
in metal structures which are chemically 
corroded while under an internal or 
applied stress, such as a pull or twist. 


It can cause complete failure of the 
structure. This cracking can be trig- 
gered even by such mildly corrosive 
substances as steam or human perspira 
tion; and it occurs in objects subjected 
only to the internal stresses left in them 
during their manufacture. Stainless steel 
pipes, turbine blades—even coffee urns 
and cooking vessels can fail by stress 
corrosion cracking. 

Working with Dr. Gulbransen in the 
experiments which led to the new 
theory were T. P. Copan and Dr. 
Daniel van Rooyen, research engineers 
at the Westinghouse Research Labora 
tories. The experiments are inherently 
quite simple, but extremely delicate and 
precise. 

In a typical experiment, a small piece 
of stainless steel wire, nine thousandths 
of an inch in diameter and subject only 
to the residual stresses it normally pos- 
sesses, is exposed to a caretully con 


 RIBON UNIVERSAL GRINDERS 


Electro mechanical and hydroulic models 
produced by one of Europe's largest grinder 
manufacturers—-completely universal with 
swinging internal grinding heads. 14" x 
2” x 5° O.D. wheel with 3 HP. and 18000 
and 35000 I.D. spindles with 12 H.P. Long 
conical adjustable plain bearings in both 
wheelhead and workheac with automatic 
pressure oil bath :ubrication. All machines 
have automatic table traverse and infeeds. 


11” x 20° Electro Mechanical Grinder $3600.00 
11” x 32° Electro Mechanical Grinder $3775.00 
11” x 42° Electro Mechanical Grinder $3950.00 
12” x 20° Hydraulic Plunge Cut Grind 5450.00 


All Prices FOB N.Y. or Chieage 


X 
-—— 


Write for 
Catalog 


LOW COST 
GRINDERS 


CENTRI CENTERLESS GRINDERS 


Close tolerance production units capable of 
.0001"" tolerances in production. Long coni- 
cal adjustable plain bearings on both 
grinding wheel and feed wheel spindles 
with pressure oil bath lubrication. Equipped 
for bar feed, thru feed, and infeed work 
with automatic ejectors and automatic 
cycling on infeed where desired. Diamond 
or crush dressing on both wheels with 
contour form and taper dressing of wheels 
by either hand feed screw or hydraulically. 


Model O—Work Dia. .020°-'2”. 10 x 2%" x 5” 
Wheel with 3 HP. $2250.00 


Model t—Work Dia. 020°-2". 12 x 4 x 5” Wheel 
with 5 or 7") H.-P. $3450.00 


Model 3—Work Dia. .030’-3”. 14 x 7 x 5” Wheel 
with 16 HP. $5750 00 


Al! Prices FOB N_Y. or Chicago , 


THE AMERICAN HERFORDER CORP. 


1801 W. COLUMBIA AVE. 


CHICAGO, ILLINOIS 


Use postpoid card. Circle No. 238 
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trolled atmosphere of oxygen and water 
vapor at a red-hot temperature of 1100 
deg. F. 

Using very pure oxygen and water 
vapor, the surface of a typical sample 
of stainless steel erupts with billions of 
oxide “whiskers.” Only about one or 
two millionths of an inch in thickness, 
these whiskers grow to a height 300 
or 400 times their diameter, Their den 
sity is about six billion per square inch 
of metal surface, 

“Completely unexpected changes oc 
cur in this crystal growth simply by 
prestressing the stainless steel and add 
ing only the slightest trace—less than 
five parts per million—of chloride ions 
to the atmosphere,” Dr. Gulbransen 
said, 


These oxide whiskers grow on the 
surface of stainless steel when it is 
corroded at high temperatures by pure 
mixtures of water vapor and oxygen. 
Taken by means of an electron micro- 
scope, they are magnified 11,200 times. 


Under the electron microscope, these 
crystals are easily penetrated with a 
60,000-volt beam of electrons, placing 
their thickness at half a millionth of an 
inch or less. Analysis shows them to 
have the characteristic structure of an 
oxide of chromium, Cr,O.. Chromium 
is a metal normally present in stainless 
steels, and each tiny plate appears to 
be a single crystal of its oxide. For some 
time scientists have known that the 
chloride ion is a major factor in pro- 
ducing stress-corrosion cracking of 
stainless steel. 

“Corrosion in all its forms is a major 
national problem, costing American in 
dustry an estimated $5,500,000,000 an 
nually in replacement costs alone,” Dr. 
Gulbransen added. “Our experiments, 
we think, are typical of a new approach 
to this whole problem—an approach 
which seeks a better understanding of 
the fundamental mechanisms involved 
in corrosion. 

“Such an understanding, we believe, 
will only come from carefully controlled 
experimentation on the atomic scale, 
not from observations which depend 
upon massive effects under relatively 
uncontrolled conditions.” 
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A giant surface grinder with two 
work , spindles handles and_ grinds 
work up to 80” wide. Providing two 
powerful spindle motors enables a 
variety of surfaces on extremely large 
work to be handled in a single set up, 
thereby maintaining exceptional accu- 
racy and precise relative alignment of 
all work surfaces. There is a 60” clear- 
ance under grinding wheels to the table 
top. 


Both heads are controlled by the op- 
erator from the single pendant. An in- 
terlock system provides maximum safety 
in preventing machine and work dam- 
age by accidental depressing of a wrong 
control button. Table always starts in 
forward direction so that operator al- 
ways knows direction of movement in 
advance. 


Among the machine controls pro- 
vided at the pendant are cross-travel of 
both spindle heads (including reversal 
points), table speed, feed rate, raising 
and lowering of rail, inching table for- 
ward or reverse, plus stop and start of 
table reciprocation. 


Both hydraulic and mechanical cross 
feed are provided. Hydraulic power pro- 
vides both traversing and jump feed in 
increments from 14” to 4”. Particularly 
when the job calls for grinding of 
shoulders, mechanical micrometer cross 
feed in increments of .001, .002 or less 
can also be set at the pendant. 


One of the important features of the 
new grinder is automatic lubrication 
ot all principal moving parts of the ma- 
chine. Lubrication system for the table 
is interlocked with the table drive con- 
trol so the table will not move when 
the machine is started if the table lubri- 
cation system is not operating properly. 


To insure continued high degree of 
accuracy, hardened ways are used on 


62 


the crossrail. Main support for the 
crossrail is from the heavy wide ways 
on the main upright column, insuring 
accuracy at all points across the full 
width of the table. 


Use of a built-in, direct-drive motor 
on the vertical spindle permits excep- 
tionally fine finishes to be obtained. 
Both spindles are provided with 30 hp 
motors and a 40 hp motor is provided 
for the table drive. 


Weight of this grinder is approxi- 
mately 250,000 Ibs. The base is 57’8” 
long, and the table top is 60” wide by 
24’ long. 


Mattison Machine Works, 545 Black- 
hawk Park Ave., Rockford, Ill. 


Use poctpaid card. Circle No. 101 


Orange-Lined Tumbling Barrels 


Visibility, ease of cleaning, and wear- 
ing qualities are improved with these 
orange-colored vinyl plastic lined tum- 
bling barrels. The resilient “no-seam” 
linings provide a smooth, light-reflect- 
ing surface for cleaning and _ inspec- 
tion. 


GRINDING and FINISHING 


New Equipment 
and Materiais 


For further information on any of the products listed here, 


use the handy postpaid card opposite page 80. 


Available on all Rampe tumbling 
barrels for new equipment or replace- 
ment, the orange linings replace earlier 
black plastic linings. They are highly 
resistant to wear and abrasion, oils and 
most chemicals. 


Rampe Mfg. Co., 14915 Woodworth 
Ave., Cleveland 10, Ohio. 


Use postpaid card. Circle No. 102 


RAMPE TUMBLING BARRELS. Orange 
linings replace black. 
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WALTHAM “Variable Density” 


CYLINDRICAL GRINDING WHEELS 
mm | iy Reduce Cylindrical Grinding Costs 


ALL THE WAY TO. ae eee 


DRESSING 


All the way to the flanges —more 
pieces per dress as Variable Density 
grinding action is uniform all the 


NIFORM 
xcTION 


way down. 
ing 
ins | CORNERS 
4 Uniform action all the way to the 
\ ° 
al flanges — sharp corner holding, as — 
Vestiiils Daatey clients fer denaten As Grinding Wheels Wear Down the constantly 
oi iii tite: smaller diameter creates two changes in grinding action — 


the surface feet per minute gradually 
become lower, 
FINISH , the arc of contact between wheel and 


Uniform micro-inch readings all the work gradually becomes smaller. 


way down to the flanges. ‘ i 
’ ° Waltham Variable Density automatically compensates 


. for these ordinary wheel conditions, with uniform action 
all the way to the flanges. 


Many grinding departments have found 
Waltham 14A602-K17V2 an excep- UNIFORM 
tionally good wheel for Cylindrical act! 
Grinding. Note: 17 indicates Variable 
Density with 7 structure. 


Waltham Variable Density Wheels are 
made from 16” through 36” as operations 
require. 


7 Yes—All the way to the Flengasi 


— Waltham Grinding Wheel CompaMy « wacinian mass ASSACHUSET 


an 


+ Vie ‘= os as 
a ee Be : ge: rs 


) -— ee ~ t “2 ci 
: O if se ° ~ It ks - e . 
: P ea iad . en “ < ~ . : 5 
| bf ? * we a A3 » pe. ‘ “< ° a ; r no 2 : 
sl me a 2 “ee sue 4 x ~ ~ ee ~~ war ae Pe, bs? Pe oa cee Fe! 
| . Soe ree Se e gS ate hcg Gwen ee oe Sear he em as 
’ o, a * Pn SoA Bas yee = “aie +e. Sy apd a ’ 
BD. Action gg | 
om en : ‘ " a sd Ad P ot 5 . » “ig MEX 4 y e - 
>rindinS "“~ <@l (AN | 
3 ce Pes “fi ~~ wv : ay 
: . re : 
| 
- 
aa 
— 
: ‘ 
r if va 5 sae 2 ? x. ~ 
Dai. oe : eid: ; 
am Pu Se oe EE aS 
= to. yt aoe < oO even 
en at 
: : “ bs 
i 
- =] - =~ 
/ . >»* 
ee 7 a ey 
7 eo Ma 
7 5 _— - rr ~ " a 
a a - - ~ | 
je 
ae 
t cm 
a 


Cincinnati Introduces Machine For Grinding Spiral Point Drills 


The recently announced spiral drill 
by Cincinnati Lathe and Tool Co. 
which reduces the negative rake angle 
common to the chisel point drills, pre- 
sents the need for additional grinding 
equipment. 


The spiral point drill differs from 
the chisel point in that the cutting 
edges and point form a curve or spiral 
rather than the straight or chisel edge 
of the common drill. This curve, there- 
fore, must be generated in specially 
designed grinding machines. 


The Spiropoint drill sharpener is de- 
signed so that the drill is clamped in 
place while the generating system gy- 
rates around it. A retractable control 
bushing orients the drill for clamping. 
The small tubular grinding wheel is 
mounted in a rotatable carrier. This 
carrier is so arranged that the desired 
shape is generated in the end of the 
drill as the grinding wheel gyrates 
around the drill axis. 


During the operation the drill is 
advanced, engaging the continuously 
gyrating grinding wheel until the de- 
sired amount of stock has been removed. 


The Spiropoint drill sharpener consists of (a) small tubular grinding wheel, (b) re- 
tractable control bushing, (c) clamp, (d) adjustable dial-indicator and (e) a second 


adjustable dial for special requirements. 


An adjustable truing device is provided 
for the grinding wheel so that the 
point angle of the drill may be varied 
from about 90° to 180°. A simple dial- 
indicator adjustment provides the cor- 


rect combination of radial and axial mo- 
tions for the desired size of drill. 
A second adjustable dial allows for 
values of relief above or below the 
standard amount. ° ° 


CONES, PLUGS and 


ie 


MOUNTED POINTS 


These new “X” type specials are designed for those “HARD TO 
GET AT” jobs. They are tougher, last longer, cut faster. 
Another member of Precision’s “X” family of 
improved resin products. TRY them — then BUY them. 


PRECISION 


PRECISION GRINDING WHEEL COMPANY 


PHILADELPHIA 36, 


Use postpaid card. Circle No. 240 
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Johnson’s major contribution to coolants 
fits today’s high-speed production needs! 


Coolants were just coolants for 50 years 
until Johnson’s Wax Research developed 
formulations using waxes and wax-type 
synthetics. Johnson’s Metalworking Fluids 
are as modern and efficient as your 1957 
machine tools. They give you superior 
performance even on your toughest jobs 
— because Johnson’s lubricates and cools 
under conditions where ordinary coolants 
fail because of extreme heat and pressure. 

Use Johnson’s on your fastest ma- 
chines, with your hardest-to-machine 


metals, and compare results obtained with 
conventional coolants. In hundreds of 
shops across the country, Johnson’s cool- 
ants for machining, cutting and grinding 
are reducing costs and increasing profits. 

Your local Johnson’s industrial dis- 
tributor will be glad to set up an in- 
your-shop test of TL-131—or any of the 
complete line of Johnson’s Metalworking 
Fluids. Ask him about Johnson’s money- 
back Guarantee of Superior Performance 
over ordinary coolants. 


S.C. Johnson & Son, Inc., industrial Products Division, Dept. D-57, Racine, Wisconsin 


Pictured below is Johnson’s TL-131, one of a complete line of modern coolants for today’s high-speed grinding. 


s e . _ > 


from 
Johnson’s Wax Research 


Johnson's’ is a trademark of S C Johnson & Son, inc 
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new liquid sizing 


automatically gauges full length of honed bores 


a Coolant flow is through the orifices in 
7 metered the honing tool. By incorporating liquid 
Lad liquid = “a x 
, preeuase sizing on the tooling, brackets used with 
ron ~S/ other types of sizing have been elimi- 


‘ : 
4... - nated. 
mn, SS 


BarnesdriL honing engineers have developed an improved 
method for sizing honed bores, as a part of the honing machine 
cycle. Referred to as Liquid Sizing, this method automatically 
gauges the diameter of honed bores throughout their full 
length as honing progresses. 
Sizing is accomplished by metering liquid pressure, directed 
against the cylinder wall through orifices in the honing tool. 
As honing progresses, the bore increases in size, causing the 
pressure to decrease. When the pre-selected bore size is 
indicated over full length of honed bore by the balanced 
pressure, a limit switch terminates the honing machine cycle, 
permitting the tool to complete the stroke and withdraw from 
the bore. 
This new Barnesdril Liquid Sizing method offers the following 
advantages: 
1. Sizing the entire length of bore. 
2. Better heat control as a result of directing the 
flow of coolant through the honing tool orifices 
to the most critical point. 
3. Continual stone flushing, giving longer stone life 
and better micro finish control 
4. New Barnesdril Plate Type Honing Tools are 
utilized. 
Contact your Barnesdril representative for full details on new 
Liquid Sizing, or write us directly. Years of engineering ex- 


CUSTOM-HONING SERVICE perience dealing with honing problems enable Barnesdril 
for special short-run applications. engineers to supply the most practical methods and equipment 
Send us your short-run pieces, to solve your hole finishing problems. 


with specifications and require- 
ments for prompt honing by ex- 


pert technicians. Woman 
eeeet))\ Ss 


BARNES DRILL CO. 


880 CHESTNUT STREET © ROCKFORD, ILLINOIS 
th year DETROIT OFFICE: 3419 South Telegraph Road 


Use postpaid card. Circle No. 302 
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Serrens— BUFFERS 


y . ae Direct, Belt, 
gear, vari-speed 


These superb electrical grinders 
and buffers ...1/3 to 40 hp... 
set the pace for highest quality 
and efficiency ... and for 
amazing savings in cost and 
maintenance. Preferred by 
industry everywhere! 


Safety Chain 


ATTRACTIVELY 
PRICED 


Filter 
sechon 


Pre-separator 
secthon 


Mist Separator Is in a Pipe 

Designed for installation overhead 
to save floor space, the “pipe type” 
collector, known as Mistender, uses a GRINDERS— 
slightly larger-than-usual pipe to en- 
close a filter that is especially adapted = a post, 
for separating mist from the air stream ang e ps e, 
and returning it to the source as re- vertical spindle 
usable condensate. The pre-separator 
causes most of the mist, as well as 
the solids, to “throw-out” and also be 
removed as condensate through con- 
tact with the inside surface of the pipe. 
A considerable volume of solids, fog, 
and mist, it is claimed, is removed 
in this way, never touches the filter, 
and thereby prolongs its life. 

To save heat the cleaned air is usually 
returned to the working space; an 
acoustically lined muffle subdues air 
noise. However, exhaust to the out- 
doors when required by reason of noxi- 
ous fumes is by means of standard sheet 
metal pipe which replaces the muffle 
—no special adapters or enclosures 
being required. 

Model M-5 illustrated with continu- 
ous duty 1/3 hp motor driving high 
efficiency fan has a rated capacity of 
over 500 cim and is recommended 
for collecting mist and fog from small 
tap, centerless and thread grinders, 
screw machines as well as for surface 
grinders employing coolants 


Dustender Co., 3642 ae Rd., The United States Electrical Tool Co. 
Ann Arbor, Mich. 3640 LLEWELLYN ST., CINCINNATI 23, OHIO 


Use postpaid card. Circle No. 105 


Direct, gear, belt drive, swing 
frame, vari-speed single or dual 
motor, portable, bench, angle 
plate, die, wet, disc and snag- 
ging grinders; combination 
grinder and buffer. 


BUFFERS 


Direct, belt, gear, vari-speed 
buffers. 


United States Electrical Tools 
are electrically and mechani- 
cally correct. 


ALL ROTATING PARTS AND 
SPINDLES ARE PRECISION- 
BALANCED DYNAMICALLY 
BY LATEST ELECTRONIC 
EQUIPMENT 


WRITE FOR CATALOGS 


Use postpaid card. Circle No. 241 
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Automatic ae tails 
Honing Operations 


A Red Ring automatic loader for 
handling long-shaft, unsymmetrical 
gears on both gear tooth honing ma- 
chines and rotary gear shaving ma- 


ead 


chines has a built-in gaging device, 
magazine feed, air-powered rocker-type 
loading mechanism and a discharge 
chute that feeds finish-honed parts to 
unloading position in front of operator. 

An assembly of lever-type grip 
fingers in both input magazine and dis- 


~» FORM -ALL 


UNIVERSAL ANGLE-TANGENT-TO-RADIUS WHEEL DRESSER 
FOR SURFACE AND CYLINDRICAL GRINDERS 


SEE WHAT THE FORM-ALL HAS THAT OTHERS DON’T: 


Form- Geo- Geo- 
All metric metric 
Geo- Dress- Dress- 


Features metric er A” erB"’ 

1. Automatic self-conter 
_ ern ves ves wo 
Sotertive centering ... YES wo ves 


. 2 angles tangent to 
eceeeceoeces ves ves wo 


a errr ves ves wo 


Ep EEE ves wo ves 
bs aeamaee “tended sib for 


angular dressing ..... ves wo No 
7. Chatter-free even on 
hard wheels .... . ves no no 


8. Angular motion is 

Straight with no loose- 

ye 7 ves No ves 
9. Vernier for angular 

settings .... . Yes ves ves 
10. | minute micrometer 

adjustment for — 

settings ..... ; ves wo NO 
1. 3” Ae line engie 

dressing without stop- 


ing at center : ves No yes 
12. Position dresser against 

any one of the 4 sides 

te dress 180° radii. . Yes NO No 


OTHER FORM-ALL PRODUCTS: 


Contour Rex Template Dresser and Rectifier. The simp 


Form-All Relief Fixture. Designed to grind form reliefs in milling machine cutters. 


Form-All Cutter Sharpener. A fixture for sharpening 


_  FORM-ALL MANUFACTURING COMPANY 


Providing “The Engineering Service for ALL Form Grinding” 


364 Glenwood Avenue 


Use postpaid card. 


Prices: $590 

including diamond 

and instrument case 
F.0.B8. East Orange, N.J. 


lest and most accurate dresser of its kind. 


spiral end mills, left or right hand. 


East Orange 2, New Seventy. 


Circle No. 242 
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charge chute keeps the gears fro: 
touching each other and avoids th: 
cocking of parts that can result fror 


the effect of the greater weight of one 


end of an unsymmetrical, long-shaf: 
gear. 

The rocker-type unloader mechanisr 
is a simplified design that requires 
minimum maintenance and is practi- 
cally unaffected by chip conditions. 
Operation of the loader is entirely aut» 
matic when used in conjunction wish 
standard gear tooth honing machines 
or rotary gear shaving machines 
equipped with suitable controls and air- 
powered head and tailstocks. 

The operator fills the input magazine 
with long-shaft gears and presses the 
cycle start button. The rocker mecha- 
nism picks up a gear at the end of the 
magazine and rolls it into mesh with 
the honing tool. In the event that mesh- 
ing is made incorrectly, the rocker auto- 
matically retracts and remeshes the gear 
with the honing tool. While the gear 
is being honed, the rocker retracts to 
loading position where another gear 
drops into position. When the gear is 
honed, it is automatically unloaded by 
the rocker mechanism, and the next 
gear is rolled into mesh with the honing 
tool. 

Oversized gears are rejected auto- 
matically before entering the input 
magazine. Oversized work gears wil! 
not pass between the gaging gears in 
this magazine. The lever-type fingers in 
the input magazine and discharge chut: 
pivot as each gear passes over them. 
Weight of a gear causes individual 
levers at each shaft end to rock down, 
thus raising the ends of the levers, 
which act as stops for the following 
gear. 

National Broach & Machine Co., 5600 
St. Jean Ave., Detroit 13, Mich. 


Use postpaid card. Circle No. 106 


Industrial Cutters 
Provide Long Life 


New Johnston-milled Huntington 
style cutters are milled, not punched, 
of extra high carbon alloy steel. Heavy, 
wide cutter teeth provide more steel 
in each tooth, resulting in extra life 
plus steel that is hardened all the way 
through each cutter section. 

The cutters are available in No. “0 
—lY,” diameter, No. 1, 14” diameter 


and No. 2, 2%” diameter. 


Machine Products Corp., 125 Hollier 
St., Dayton 3, Ohio. 


Use postpaid card. Circle No. 107 
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s from 
ids th: 
it fron 
of one 
g-shaft fi oO N 
2 in 1 COMBIN 
hanisrs : ER & DRILL PRESS 
equircs CENTER GRIND : 
pract- r \ 
ditions, A drill press and cen- 
ly aut» | Tool Life Increased tr lapping mochine | 
m. less than the cos 
n v 
nt) | Up to 1,000% mony single purpose 
ac 2s = ° i | ° 
he: The Raymac Div. of Dexco Corpo- — a” © 
shines ° es dition to savings on , 
ration was one of the first manufac- —- ie / 
ind air- ; . ; ae equipment costs, 
turers of solid carbide grinding tools Delzen ‘2 in 1" per- ‘ \ 
; and has continued improving these mits maximum = mon- ' 
. . tion , 
gaze | tools through engineering research and ng Mane poling 
ses the study of application problems. Experi- sos ah @ etna J 
_ mental work was conducted to de- 
of the termine maximum efficiency and limi- | 
a with tations of these solid carbide grinding 
mesh. tools. 
r auto- ; 
e gear After research Dexco came up with 
e gear sractical solid carbide internal grind- 
: ls designed for high Fe 
icts to ing tools designed for high speed oper- ANGES 
gear | ation to remove stock speedily with- 1 SIMPLE OPERATION CH : sas 
ear is out loading, less heat and no dressing. CENTER GRINDER TO DRIL 
led by T hese Raymac solid carbide tools, oper- dri! press or drill press to tenter 
- next ating at speeds of 2,000 to 3,000 sfpm, Center grinder to drill P ds Simply unlock 
ee ° nas 
oning are adaptable to most jig and standard grinder in a matter of seco ae 
™ l grind ‘ne handle and swing diamond dresser 
internal grinders. clamping a amie 
| out of position! Photo at left shows center g 
auto- Increased production in the finish- | in dressing position, Photo above shows center 
input ing of internal surfaces of tools, dies, | : k 
: : ? ? grinder at work. 
+ will gages, bushings and other hardened - 
irs in metals has been made possible, with A full 43” capacity from base to _ : a 
q . < i a 
es zood performance on plastics, ferrous resser adjustment from 20° to 100° included ong 
h £ pe P ? d ” circl maximum 
4 uate and nonferrous metals. In many cases - drills to center of 15” circle . - - 
oat tool life has increased up to 1,000%. lopping stone dio. 3”. 
ome mage — Dexco a 15490 e 
n, Yale Ave., troit 23, Mich. 
“vers, Use postpaid card. Circle Po. 108 
wing 
_— _ THREAD GRINDER 
Grinding Wheel Average Set-Up Time 30 Minutes! 
The invention of a different kind of Saves Floor Space! Low Cost! 
porous grinding wheel utilizes minute Excellent for tool room and production 
balloon-like particles or brittle sponge- Thread Grinding. Eosily set-up from job to 
like rigid materials that break away to lob! Has built-in relieving attachment as 
form “air conditioned” voids in the pt olay ad iy noth poe a 
. ° ° ° ° grin 
gton cutting surface when the wheel is in angles, grooves and surfaces where concen. 
hed, use. Patent was awarded to Norman tricity is an important factor! 
avy, P. Robie, assistant research director, and Dresser ond whee! head are self-compensating. 
steel assigned to the company. Size of work is automatically maintained ofter 
life dressing of wheel regardiess of how much is 
at This wheel makes possible better con- dressed off. | 
, trol of pore uniformity in denser hot The grinding and grinding of thread rills 
ae pressed resin bonded snagging wheels. up to 3” in diameter and thread milling 
0 More porous cool cutting wheels and ae also be ground with special at- 
° ° ochment. 
eter segments can be manufactured. In this | 
case, the balloon-like particles act as 
lier ve . 
ore — to _ nt we dur WE ALSO 
ng the melting of the resin bonc prior SPECIALIZE IN 
o hardening in the bake ovens. With THREAD 
he new type wheel, a wide range of ROLLING 
tructures is possible with uniformity. DIES AND € i 
” wwe MANUFACTURING 
= Electro Refractories & Abrasives 
mm LITERATURE 4 E 
‘orp., 344 Delaware Ave., Buffalo 2, ON REQUEST 600 BREE ROAD, DEPT. GF-12 
New York. $Y. CLAIR, MICHIGAN 
Use postpaid ecard. Circle No. 109 
Use postpaid card. Circle No. 243 
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SAU 


FOR RESEARCH AND 
MANUFACTURING 


“a The Finest Diamond Tools Produced . ... 
Anywhere 


Our new plant—three times larger than our former one—houses the country’s 
finest and most complete facilities for the production of diamond tools and 
diamond wheels. Our staff of highly skilled diamond cutters and diamond 
setters work in a pattern of continuing research in order to develop ever 
better products for our customers. For four generations—over 117 years— 
the name Dessau has been synonymous with progress. Most important, Dessau 
Diamond Products score a record of success in the world’s largest and most 
renowned industrial plants. We have solved industrial diamond problems for 
outstanding industries—everywhere. F 


Whatever your industrial diamond requirements, you can find the answer in 
our latest illustrated catalogs, “Diamond Tools” and “Diamond Wheels” and 
in our new illustrated booklet, “Diamonds Are A Grinder’s Best Friend’’. 


Write for these catalogs today. They are available on request. 


Maurice S. Dessau Co. Inc. 


ia | Pe s. 
7 Manufacturers of DIAMOND TOOLS and DIAMOND WHEELS 


589 Fifth Avenue, New York 17, N.Y. - Tel: PL 9.3434" 


_ “DESSAU Diamonds True the Wheels of Industry” 


Offices from Coast.to Coast 


Use postpaid card. Circle No. 244 
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KENGRIT, TUNGSTEN CARBIDE MA. 
TERIAL, will not round off or break whe: 
applied to metallic surfaces. The fine 
sharp grits of carbide have proved o- 
lasting quality in use on tools for sandiny 
and finishing wood, plastics and other 
materials. Kengrit is produced by Ker- 
nametal, Inc., Latrobe, Pa. 
Use postpaid card. Circle No. 119 


Magazine Loader 
The new Model 8000 magazine load +r 


is a completely self-contained unit reacy 
for immediate installation at the ma- 
chine to be fed. Parts are loaded in‘o 
the unit’s large capacity hopper, from 
which they are cycled by an automatic 
switch, escapement and agitator mecha- 
nism, to a steel conveyor belt which, in 
turn, delivers the parts to the production 
machine. This machine was designed 
for feeding long bars or tubing into 
centerless grinders, polishing machines 
and other operations where parts are fed 
automatically in end-to-end position. 


The magazine hopper is fully adjust- 
able to permit handling parts 4” to 
2%” in diameter, 3” to 24” in 
length, and permits loading up to 2,200 
4” diameter pieces. 


The conveyor is powered by a 4 H.P. 
motor and is provided with a variable 
speed drive which controls cycling rate 
and permits conveyor speeds ranging 
from 5 to 20 feet per minute. 


- 


The magazine and conveyor height 
are fully adjustable by means of a hand 
wheel conveniently located in the front 
of the machine. Added flexibility is 
provided by the “V” track mounting of 
the unit which facilitates lining up the 
loader with the production machine. 


Production Feeders Corp., 3130 
Johnnycake Ridge Rd., Mentor, Ohio. 


Use postpaid card. Circle No. 110 


Profilometer Slide Chart 


This chart for business and industry 
provides a quick, accurate means of 
determining the right machining opera- 
tion to use in getting a desired micro- 
inch finish. Typical applications and 
tolerances are also given on the same 
side of the chart. 


The other side of the chart serv:s 
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as a compact set of operating instruc- 
tions. By setting the arrow on the ID 
or OD to be measured, the chart will 
tell the inspector, quality control man 
or engineer the proper combination of 
profilometer equipment to use. 


Copies of this chart may be had 
by writing on company letterhead to 
Micrometrical Mfg. Co., 345 South 
Main St., Ann Arbor, Mich. 


Use postpaid card. Circle No. ti! 


Microscope Measures Surface 
Roughness to One Millionth Inch 


With the surface finish microscope, 
roughness of flat or curved surfaces 
can be measured directly to an accuracy 
of .000001 in. without calculations or 
use of tables. The image of the surface 
under examination is magnified 125 
times and the readings in depth are 
made through fringe spacing of the 
contour lines. An easily adjusted camera 
attachment makes photographic records 
on 35 mm. film. By using interference 
fringes, this microscope permits check- 
ing of surface finish in terms of wave 
length of light. 


The instrument is of exceptional 
valve in checking surface finish of such 
products as piston rings, ball bearings, 
hall races, injection molds, razor blade 
edges, and can be used by unskilled 
personnel after a few minutes’ instruc- 
tion. 


Engis Equipment Co., 431 S. Dear- 
torn St., Chicago 5, Ill. ° 
Use postpaid card. Circle No. 112 
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/SEWELS | 
' OF PRECISION 
GROUND WITH 


tewceton 
x) _ COOLANT! 


“We feel that White and Bagley 1500 is the best 
grinding liquid we have found!” 


— Miniature Precision Bearings, Inc. 
Machining of ball bearing assemblies so tiny that 500 can fit in a 
thimble is everyday routine at Miniature Precision Bearings, Inc., 
Keene, N. H. For such exacting work as precision grinding of tiny 
bearing races, W&B Grinding Concentrate 1500 is specified. 
This entirely different type of coolant is normally diluted 1 part 
concentrate to 150 to 200 parts water. A 55-gallon drum of W&B 
1500 provides up to 11,000 gallons of coolant — at a cost of only 
1¢ a gallon! 
Coolant made with W&B 1500 is transparent, and foamless as water. 
It provides excellent rust protection. Grinding is keener . . . machines 
stay cleaner. Chips settle almost instantly. 
Mail the coupon for complete information about this outstanding 
coolant concentrate, being used by many of the country’s largest 
manufacturers. 


WB 


THE WHitre G& BAGLEY CO. 
Worcester, Massachusetts * Detroit, Michigan 


Originators of Grinding Lubricants 


INDUSTRIAL 
LUBRICANTS 


i _—_-<—-—<— es ee - V<nrr—r— rrr - meee a ae a ee ree re —" a 
| THE WHITE & BAGLEY CO., 88 Foster St., Worcester, Mass. 
| Please send me complete information on W&B Grinding Concentrate 1500. 
ss TITLE a 
| COMPANY STREET . 
1 er ZONE STATE 
| OC My plant has a tricky grinding problem on which we'd like advice. I've attached a | 
] letter describing it in detail. | understand that you offer this service without obligation. i 


Rncniencneeenmnenenananien nine ~eakepenenaneeneserenmsenenel 


Use postpaid card. Circle No. 245 


and FINISHING 69 


—— — ——— | 
—, ; = a a f 
EW = ao if | 
(aS Bee | 
ae 7 > | 
4 a | — 
| . *: - es 
Wiis ane: vt : 
adjust- | meg 
‘td in ; ian ™ : Ti 
2,200 . — 
| 
Ge 
o 4 
_ . 
a eS a= : 
was ee 
x. Ps | 
ee | 
a » 
ee 
—y SS 


Free Maintenance Kit for 
Gage Block Care 


To help users increase the life of their 
gage blocks, The DoAll Company now 
supplies the necessary tools for gage 
block maintenance with each gage block 
set of 38 pieces or larger. 


The complete kit consists of a black 
granite-diorite deburring stone, a 
camel’s hair brush, insulated forceps, a 
large box of lint-free “wipes”, two in- 
formative booklets and two Aerosol 
type liquid containers with specially 
compounded liquids for gage block 
care. One of them is DoAll gage block 


preservative and the other is DoAll gag 
block cleaner. 

Gage blocks often pick up micro 
scopic burrs. The manufacturer has 
taken steps to eliminate the cause by 
“burr proofing” the edges of all of their 
blocks. The black granite-diorite deburr 
ing stone is included in the kit to per 
mit the removal of burrs without injur 
to gage blocks. 

DoAll Company, Des Plaines, Ill. 


Use postpaid card. Circle No. 113 


Contact Wheel Simplifies 
Metal Grinding 


Known as the R-58, a rubber contact 
wheel is outstanding for ability to shap- 
itself to contours of object being ground. 
Because of its deep serrations the whee! 
will even conform to difficult shapes 
as boat propellers, intricate automobile 
hardware, and many household uten 
sils. The wheel reduces time consider- 
ably grinding and finishing these items 
Tests have shown life of abrasive belts 
increased up to 200% or better. Since 
the belt is more flexible riding deep 
grooves, it can shake out dull abrasive 
and prevent glazing that shortens ix:1 
life. 

The R-58 contact wheels—all one 
inch in width—are available in hard 
nesses or durometers. Color coded, th. 
wheels can be combined for any width 


ACCURACY 
.0002 T.LR. 


.0002 T.I.R. or less at Spindle Nose, .0005 T.I.R. or less on 
Test Arbor six inches from Spindle Nose 
SPINDLE 


SPEEDS MODEL B943 
250 WP MOTOR DRIVEN 
WORK HEAD 


Other Spindle 
Speed Pulleys 
Available 
No. 11 B & S Tapered 
Spindle Standard 
Equipment. No. 12 
B & S or No. 5 Morse 
Available al 
Slight Extra Cost. 


Clip ad to your letterhead and send for Literature 


Use postpaid card. Circle No. 246 
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BONDING CEMENT 


for Wheels and Belts 


GREATER FLEXIBILITY 


— Finer Breaks 


Isn't that what you want in a wheel or belt . . . 
a condition that permits the abrasive grains 

to get into crevices and go around curved 
surfaces? A test of Gripmaster under your working 
conditions will prove it superior from 

this angle. Send for a generous size free sample, 
enough to let you make a convincing 

competitive test. 


LEA-MICHIGAN, INC. 
14066 Stansbury Ave., Detroit 27, Michigan 
{A member of the well-known Leo Group of Finishing Speciolists) 


F 
" sieeiatena te. (C) Please send us your free sample of GRIPMASTER. 
1 Detroit 27, Mich. C) Please send us literature giving full details. 
_— Title ! 
! i 
1 Company ' 
! Add GF.4-57 ‘ 


Shi seeks aen-cnecny coh ob: siar'etes lap aan mb enb-one thee ems exw ome oe 


Use postpaid card. Circle No. 247 
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hapes | or hardness combination that may be 
robile | necessary. When two or more of the 
uten wheels are used together they leave 
sider- | no pattern on the work. Each wheel 
tems consists of a pair of steel discs with 
belts deeply serrated tire made of specially 
Since compounded vulcanized rubber. 
deep Chicago Rubber Co., Inc., Waukegan, 
rasive Ill. 
; pal Use postpaid card. Circle No. 114 


a | Grinding Wheel Gage 


, th Consisting of either a three or four- 
vidth column Precisionaire, the grinding 
—_ wheel gage flows air into the grinding - 
wheel and gages the flow by means th d ff 
a of scale graduations known as the e i erence 


Oo Sheffield index. While graduations 
is 


have no relationship to abrasive grain . 
sizes, the gage quickly and accurately in A 


compares and checks uniformity. 


Extended tests by leading manufac- 


turers and users of grinding wheels BOND... the big reason why diamond wheels by J. K. Smit 
indicate the air gage is making pos- meet your requirements 

sible effective non-destructive compara- 

tive tests of density uniformity in 

grinding wheels, honing sticks and EXPERIENCE. »» gained from many years of testing 
other abrasive tools and products. This cementing mediums and fillers 


gage has disclosed differences in two 
supposedly identical lots of wheels and 
as a result manufacturing changes were 


QUALITY CONTROL. ... that insures even distri- 
bution of diamond particles throughout every 
wheel 


ONE SOURCE ... that manufactures all types of 
metal, vitrified and resinoid bond diamond 
wheels 


Your copy of Catalog #54 is awaiting your request. 
Call us direct on any standard or special application 


. pn VOIS Tey 
f J. K. SMIT & SONS, INC. 
i ey HOME OFFICE AND PLANT 
~ 4 MURRAY HILL NEW JERSEY 
, DETROIT: TORONTO, CANADA 
|-57 


Additional plants in London, Paris, Amsterdam ond Toronto (dnodo 


Use postpaid card. Circle No. 248 
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made for greater uniformity. 

The gage positively detects filling 
and provides an accurate method of ex- 
ploring structural variations. It enables 
machine tool builders and users of 
grinders to select uniform wheels for 
super-precise grinding jobs where 
wheels of varying density would be 
unsuitable. 


Sheffield Corp., 721 Springfield St., 
Dayton 1, Ohio. 


Use postpaid card. Circle No. 115 


Form and Cutter Grinder 


A Swiss form and cutter grinding 
machine, Model FS 21, provides solu- 
tion for the use of the reliable, sharp, 
edge pointed teeth on nearly any type 
cutter. The machine allows generation 
of the profile by grinding a land on the 


© Diamond Dresser for 
Drill Grinders 


A new diamond dresser, said to do 
a better, speedier job of wheel dressing, 
has been made standard equipment or 
all Sterling drill grinders according t 
the manufacturer. 

Other improvements include the in 
corporation of the shifting lever used 


in models DB and DV in the model 


periphery of the teeth. The inclination 
of this land (the clearance angle) can 
be selected according to the material 
and modified at any time. Likewise the 
rake angle can be chosen to suit cutting 
conditions without any influence on 
profile. Contour grinding eliminates 
any heat treat warpage, keeps profile 
and teeth always exactly concentric to 


bore or shank. 


The method used on this grinder is a 
simple hand copying of a template con- 


consists of a column, the articulated 
links with the floating work-table, the 
wheel-head and the dust extracting 
equipment. A grinding saddle carries 
the cutter, and below the tooth to be 
ground, a template with the exact pro- 
tile of the finished tooth. The saddle 
can be easily moved horizontally due 
to the articulated links. 


The Olkon Corp., 13823 West 8 Mile 
Rd., Detroit 35, Mich. ° 


Use postpaid card. Circle No. 116 


forming to the profile. This machine 


DRESS RIGHT 


More pieces ground per hour, more pieces per 
wheel . . . yours if you dress your grinding wheels 
regularly. Desmond dresser catalog free on request. 


The only complete line of 
grinding wheel dressers and cutters 


THE DESMOND-STEPHAN MFG. CO., URBANA, OHIO 
Use postpaid card. Circle No. 249 


LINE! 


A COMPLETE RANGE OF 
LABORATORY GRADED DIAMOND 
ABRASIVES FOR EVERY PURPOSE 


STAR DUST DIAMOND 


WHEELS AND HONES STAR DUST 
Superior diamond Laboratory graded 
quality combined Pure Diamond 

Powders 


with new bonding 
formula. 


STAR DUST Laboratory 
graded diamond lapping 
compounds in 18 gram ap- 
plicator gun—or in 5 gram 
ophthalmic tipped tube. 


_ You can put your confidence in the Star Dust 
line as so many others do because Star Dust quality 


’ 
o 
’ 
o 
s 
: 
! is consistent quality—the result of our special proc- 
# ess of laboratory crushing and grading to achieve 
7 uniform nodular shape. That means all particles 
é work for you. Be “Laps Ahead.” For easier grinding 
: and mirror finishes specify Star Dust products. 
’ 
’ 
‘ 


Send for Catalogue GF-5 


CE IVE LABORATORIES | 
35 ROSELLE STREET MINEOLA, NEW YORK 
Use postpaid card. Circle No. 250 
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the in 
r used 


model 


DA to make it easier to change set- 
ups for different drill diameters 
through a range from %” to 244”. 
A micrometer drill feed is now avail- 
able for all models and the models 
DB and DV can be obtained with 
| hp motors. 


McDonough Mfg. Co., 1524 Gallo- 
way St., Eau Claire, Wis. 


Use postpaid card. Circle No. 117 


Diamond Impregnated Flaring 
Cup 


An improvement in a DIIB resin 
bond flaring cup helps it to be a definite 
cost reducer on all applications of car- 
bide regardless of size or grade. Manu- 
factured for dry grinding applications 
of carbide single point and multi-tooth 
tools, the new bond is designated as 
B “60”. 


With this bond, entirely new methods 
can be practiced in grinding carbide 
tools due to its ability to take larger 
amounts of stock on each single pass. 
Single passes of .005 dry is now accepted 
on multi-tooth cutters where in the 
past .0005 to .001 was recommended. 


Larger single passes for each blade 


ASSEMBLY 


Th A EE 


IO% 


AT ALLIED CONTROL CO. 
PLANTSVILLE, CONNECTICUT 


Coase History M-100 


PROBLEM: A nylon-encased component 
a pew! relay to be precision sized Ang milling 
t end s. 


SOLUTION: Two PRECISE SUPER 50 POWER QUILLS 
mounted through plane mounts above and below 
— surface. Relay part is inserted between 
7*’ diameter carbide end cutting 

mitts — milling completed to close tolerance as 
fost as operator can load and unload the fixture. 
Actual reduction in assembly time over 

previous method of operation — 55%! 


Other Power Tools from 
Vs to 1/2 H.P. and com- 
plete line of accessories 

described fully in 

our catalog, avail- 
able Free on re- 
quest. 


December, 1957 


ground offers high production on grind- 
ing applications. 


On most large cutters the flaring cup 
will grind completely around a full 
cutter and return to the number one 
blade still touching. This not only offers 
a true ground tool, but also provides 
long life. 


It will be noticed that although larger 
feeds can be taken with the bond, there 
will be no chipping found along the 
periphery. This new wheel also has 
proven satisfactory where coolant facili- 
ties are available on tool and cutter 
grinders and plunge grinding is desired. 


A.I.T. Diamond Tool Co., 8221 N. 
Kimball Ave., Skokie, III. 


Use postpaid card. Circle No. 118 


SUPER 50 POWER QUILL 
PRECISION Features 


1. Super Speeds—to 45,000 RPM 
at high torque under load. 


2. Precision ground — satin 
chrome finished Steel Housing 
only 22" D. and 92" overall 
length. 


3. Ground and honed Collet 
Chuck with up to 4" capacity. 
4. Available with complete line 
of mounts, filtration units and 
electric speed controls. 

5. Used singly or in multiple 
set-ups. 

6. Micro precision ball bearings 
with sealed-in lifetime lubrica- 
tion insure chatter-free, vibra- 
tion-less running, a possi- 
ble tolerances of .0001”’ 


PRECISE PRODUCTS CORP. 


3725 BLUE RIVER ROAD, 
QUALITY AND PRECISION SINCE 1882 


RACINE, WISCONSIN 


Use postpaid card. Circle No. 251 
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— be in on 


ELECTROLYTIC 
GRINDING! 


These are just a few of the long list 
of well satisfied users of Anocut 
Electrolytic Grinding. Large and 
small, these firms consistently report 
that they've achieved remarkable 
results in abrasive cost savings, re- 
moval rates, improved finishes, etc. 
All made possible by the adoption 
of an Anocut Power Unit to con- 
ventional grinding machines. 


Whether yours is a large, medium 
or small plant, it is quite possible 
that Anocut Electrolytic Grinding 
will pay you handsome dividends. 
Investigate it today for greater 
savings tomorrow! 


Send for Complete List of 
Users and Anocut Literature! 


‘ocuT* | 


NOCUT* 


EE 
631 WEST WASHINGTON | 
CHICAGO 6, ILLINOIS 


+ The Electrome “plus” Grinding 


Send me information on Electrolytic | 

Grinding of: | 

( ) Carbide tools and cutters 

( ) Hardened steels | 

( ) Honeycomb 

() High temperature alloys 

( ) Other | 

( ) Have o Representative Coll | 
! 


Use postpaid card. Circle No. 252 
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News of industry 


Simonds Abrasive Locates in Los Angeles Area 


One of the largest manufacturers in 
the grinding wheel industry, Simonds 
Abrasive Company now has a new 
plant at 9844 Rush Street, El Monte, 
California. This area was selected be- 
cause of its location in the heart of 
the West Coast’s rapidly expanding 
industrial and metalworking economy. 


Backed by the company’s 67 years’ 
experience as a major manufacturer 
of grinding wheels, other bonded abra- 
sive products and abrasive grain, the 
El] Monte plant houses complete manu- 
facturing facilities for the production 
of vitrified and resinoid bonded abra- 
sive products, These include mixing, 
pressing, kilns and ovens for firing 
and special finishing equipment. Also 
included are complete service facilities 
for altering and working on grinding 
wheels, as well as large warehouse 
stocks of thousands of items. 


74 


Simonds Abrasive Company’s main 
plant is located in Philadelphia. Addi- 
tional branch offices and warehouses 
are maintained in Boston, Chicago, 
Detroit, Philadelphia, and Shreveport, 
La. The company is a division of 
Simonds Saw and Steel Company, 
Fitchburg, Mass., one of the world’s 
largest producers of saws, files, knives, 
other cutting tools and special steels. 


American Society for 
Abrasives 

The Connecticut Chapter of the ASA 
was organized in January 1957 with 
17 members. The first meeting for 
membership was held at the Log Cabin 
Restaurant in Wallingford in Febru- 
ary with 192 present. At the March 


GRINDING and FINISHING 


meeting Chapter by-laws were read 
and organization discussed further. The 
April meeting had as first speaker, 
Mr. Asher Nesbin of the American 
Grain Company, who delivered an ex 
cellent talk on abrasive grains in gen- 
eral. The J. K. Smit Company pre- 
sented a movie on the mining of dia 
mond with question-and-answer period 
following at the annual meeting in 
May. Election of officers at that meet 
ing were as follows: president, 
Howard E. Swatkins; vice-president, 
Robert G. Carpentier; recording secre- 
tary, Harold D. Rivers; treasurer, Pat- 
rick Pascucci, and corresponding secre- 


tary, Robert Nixon. 


The subject for the December 16 
meeting will be “Grinding Machine 
Manufacturing” to be presented by 
Cincinnati Machine Company. Anyone 
wishing to receive notices of further 
meetings may write to Connecticut 
Chapter, American Society for Abra- 
sives, Box 134, Plantsville, Connecticut. 


Company 
Briefs 


Elgin Abrasives Div. 
Launches Distributor Plan 


A new tool stocking distributor pro- 
gram aimed at broadening its prod- 
uct coverage and improving customer 
service is announced by the Abrasives 
Div. of Elgin National Watch Com- 


pany. 
William H. Baudouine, division sales 


manager, said the division expects to 
have a nation-wide distributor plan in 
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overation by the first of the year. “The 
program primarily will be geared to 
expanding the market for Elgin’s 
‘Electro-Ground’ carbide end mills and 
standard rotary tools,” Baudouine said. 


The following distributors were ap- 
pointed: in Arizona: Roy J. Heyne 
Machine Co., 707 Buchanan St., Phoe- 
nix, and Circle Sales Co., 9151 N. 
Ninth Ave., Phoenix; in Northern 
Ohio, Clark-Campbell Tool Sales Co., 
4673 Landchester Rd., Cleveland; and 
in Central Indiana, Browning Tool and 
Supply Co., 332 N. Capitol Ave., Indi- 
anapolis. 


The Elgin rotary tool line, sold un- 
der the name of “Golden Circle” tools, 
includes a complete line of solid car- 
bide end mills, drills, burs and reamers. 


Abrasives to be Sold 
Through Distributors 


Skil Corp. has announced that its 
new Perma-Grit T-C abrasives will be 
marketed to industrial, automotive and 
construction users through industrial 
distributors and mill supply houses. The 
only exceptions will be in original 
equipment manufacture, where manu- 
facturers and machine design engineers 
adapt existing machines or build new 
ones to utilize the long-lasting Skil 
abrasives. 


Blower Wheel Company 


Expands Facilities 

The four-year $% million develop- 
ment program of Morrison Products, 
Inc. of Cleveland, Ohio, manufacturers 
of blower equipment for heating air 
conditioning and safety guards for 
portable grinding tools, is nearing com- 
pletion. 

Automation is the key to the latest 
phase. The new installations are de- 
signed to increase the company’s pro- 
duction flexibility and make possible 
a wider variety of types and sizes of 
parts in all phases of the company’s 
business. Over two-thirds of the total 
program has been accomplished. The 
company’s Cleveland plant has been 
expanded structurally to accommodate 
a new shear-room and new shearing 
equipment for the handling of coil 
steel stock, 

Blower wheel production lines have 
been almost doubled. Big press equip- 
ment has been installed to turn out 
blower components and to enlarge the 
range of the company’s contract stamp- 
ing operations. Illustrated is a 200 ton 
Niagara press, recently installed, to 
help enlarge operations. This press has 
a 72-48” bed, a stroke of 8”, a shut 
height of 30”, and operates at 30 strokes 
per minute. 

Paint-tank arrangements and con- 
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veyor lines have been organized to 
make possible quickly and easily to 
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Here's your spindle ready for re- 
ee New super precision bear- 
ings from our complete stock of all 
types of spindle bearings are in- 
stalled. We've cleaned and checked 


| : Gentlemen: 


I'd like to have complete information on 


‘ your spindle repair service. 


produce blower wheels finished to the 
exact requirements of heating, aircon- 
ditioning and evaporative cooling 
manufacturers. Important laboratory 
equipment has been installed to imple- 
ment the company’s engineering serv- 
ices to its customers, 


Personnel 
Briefs 


William J. Snyder has been named 
special sales representative for the Tube 
Reducing Corp. Snyder will handle the 
Niphos_ nickel-alloy corrosion resistant 
process. 


Raymond G. Dargis has been ap- 
pointed technical sales representative 
for MacDermid Western Inc., Ferndale, 


every part of this spindle for mis- 
alignment and flaws—lt's ready to 
go back together for a series of ex- 
acting ‘‘run-in"’ tests to make certain 
the dirty, worn out spindle we re- 
ceived just hours ago is returned to 
you ready to perform as well or better 
than it did when the spindle was new! 


BEARINGS, INC. 


3640 EUCLID AVENUE ¢ CLEVELAND 15, ONIO 
OHIO: Adron « Canton « Corcrmnat © Cleveland © Columbus « Dayton « Clyne 
© Hamilton © lime o Mansheld « Totede © Youngitows + lenewille 
INDIANA: Fi wayne © indenspetn © Menme © Terre Neuter 
PEM MS TE VANEA: (ne & johnstowe © Phelecetpne © Pittubereh © Tort 
WEST VIRGINIA: Crartewor « Mennagion « Wheehne 
NEW JERSEY: Camden ¢ MAR TLAND: Baltimore 
CEL AWARE, Wimmgtor © 
Subsidiories Getenre! Com © Bulfele WY * 


Use postpaid card. Circle No. 253 
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RESINOID 
DIAMOND 
WHEELS 


The Best Diamond 
wheel ever developed 


U.S. DIAMOND'S PROVEN 
REVOLUTIONARY “PRES- 
SURELOK’® Process in- 
creases Diamond holding 
efficiency by 300%. 

Positively no danger of 
heating or cracking car- 
bide with the most rapid 


Mich., manufacturer of metal cleaning, 
plating and finishing chemicals. He has 
been assigned to the Detroit area. 


James R. McConnel, has been ap- 
pointed to the newly created position 
of manager, abrasive sales, Pangborn 
Corp., Hagerstown, Md., manufacturers 
of dust collectors and Rotoblast equip- 
ment. McConnell’s appointment follows 
10 years of experience in the abrasives 


field. 


PuitapecpHia — General Grinding 
Wheel Corporation announced the elec- 
tion of Clarence Tolan, Jr. as chairman 
of the board of directors and Jacob S. 
Disston, Jr., as vice-chairman of the 
board of directors of the corporation. 
Mr. Tolan was formerly president of 
Dodge Steel Company and Mr. Disston 


and retail sales in Rhode Island and 
Connecticut. Prior to this appointment, 
he was sales supervisor of retail sales in 
New York City. Mr. Edwards is a 
graduate of the University of Bridge- 
port and Champlain College and at 
tended schools in Bronx, New York. 

The Landis Tool Company, manufac- 
turer of precision cylindrical grinders, 
has appointed the R. O. Deaderick 
Company, Orlando, Florida, exclusive 
distributor for Landis grinders in the 
Central Florida area. 


James E. Shon- 
del has been ap- 
pointed to the po- 
sition of govern- 
ment sales mana- 
ger by the Inter- 
national Research 


ai: enmeat was formerly president of Henry Diss- Wu 
. . and Development 
© Wee dry or with coclente. ton & Sons, Inc. both of Philadelphia. : in 
: Corporation, Co- if 
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David B. Swarr 


Swarr, graduate of 
Bucknell Univer- 
sity, has been employed in the field of 
industrial sales. His duties will consist 
of offering abrasive engineering service 
for the Westboro firm in the Philadel- 
phia area. 


American Buff Co., Chicago manu- 
facturer of a wide line of buffs for 
the metal finishing industry, announces 
the expansion of its sales staff with 
the appointment of Bob Hulland as 
sales and service engineer for the Syra- 
cuse, New York area. After four years 
active duty with the Marine Corps, 
he entered the die-casting industry as 
a die-cast operator and then became 
a tool and die maker. After serving 
as journeyman tool and die maker, 
he spent two years as Chief Inspector 
with Precision Casting Co., Chicago. 
Since 1954 he has served as Plant Su- 
perintendent for Univex Die Cast and 
Engineering Co. of Dearborn, Michi- 
gan, where he lives with his wife and 
four children. 


Robert J. Edwards has been appointed 
sales supervisor, Armour and Company, 
Coated Abrasives Division, Alliance, 
Ohio, and will supervise both industrial 


required for his new position. 

Tracy Gilbert, Richard Welton and 
Ralph Watson have been appointed 
sales supervisors. Mr. Gilbert’s terri- 
tory will be Toledo and surrounding 
area of Ohio. Mr. Watson will handle 
industrial and retail sales for St. Louis; 
Mr. Welton for the adjoining area. 

Mr. Gilbert was a student at the 
University of Toledo. He has had va- 
rious sales positions before his Armour 
appointment. Mr. Welton received his 
M.B.A. degree from the University of 
Chicago and his B.S. degree from the 
University of Nebraska. Prior to his 
Armour appointment, he was a sales- 
man with Remington Rand Company. 
Mr. Watson attended public schools 
in Alton, Illinois, and Los Angeles, 
California. He was a salesman for the 
National Rocket Company before com- 
ing to Armour. 

Various appointments have been 
made within the past few weeks at 
Coated Abrasives Division, Armour and 
Company, Alliance, Ohio. K. Emerson 
Wilhelm became the new regional sales 
manager for Northern Ohio with head- 
quarters in Cleveland. Mr. Wilhelm 
has been sales supervisor since August 


Full 
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Please mention GRINDING and FINISHING 
when writing advertisers, or use the Handy 
Reader’s Service Card. On the card merely 
encircle the item in which you're interested. 
Information will be forwarded promptly. 


UNITED STATES 
DIAMOND WHEEL CO. 


835 ILLINOIS AVENUE 
AURORA ILLINOIS 


Use postpaid card. Circle No. 254 
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.950 in Cleveland and Massillon, Ohio. 
In his present capacity he will super- 
vise Ohio regional sales for both in- 
dustrial coated abrasive and retail 


Handy Home Products. 


Robert Cushman McCune, Jr. 
Norton Company has created two 
new positions in the sales management 
of its Abrasive Division, to become ef- 
fective January 2, 1958. Robert Cush- 
man will become manager of market- 
ing services and W. Alexander McCune, 
Jr., will become manager of field sales. 
In his new position, Mr. Cushman 
will be responsible for the Sales Engi- 
neering Department, Sales Service De- 
partment and Distributor Sales Promo- 
tion Department. He is a graduate of 
Phillips Academy and Dartmouth Col- 
lege. From 1945 to 1952, Mr. Cushman 
was an abrasive engineer for Norton 
Co. in the Syracuse, N. Y. area. The 
next three years he served as district 
manager on the West Coast. Since 1955, 


he has been assistant sales manager of 
grinding wheels. 

Alexander McCune, Jr. will have 
complete responsibility for the super- 
vision of the field sales force and for 
carrying out the policies, procedures 
and programs agreed upon by sales 
management. He is a graduate of Dick- 
inson College. From 1946 to 1953, he 
was an abrasive engineer in New 
Jersey, and has served the past four 
years as general sales manager of the 
Norton Company of Canada, Ltd., at 
Hamilton, Ontario. 


Arthur K. Hanchett, former presi- 
dent and director of the Hanchett 
Manufacturing Company, Big Rapids, 
Michigan and Portland, Oregon, died 
after a prolonged illness in Big Rapids, 
Michigan, Saturday, October 19, 1957. 

He obtained his B.S. degree in 1902 
from the University of Michigan. After 
graduation he joined his father in the 
manufacture of and development of 
saw swages and automatic saw sharpen- 
ing machines. His engineering skill 
and practical knowledge resulted in 
the development of many new and ad- 
vanced types in this field. Actively en- 
gaged in plant management and manu- 
facture, he was advanced to the presi- 
dency in 1927, in which capacity he 
served until 1946. At that time he re- 
tired from active management of the 


company to serve on the Board of Di- 
rectors in an advisory capacity until 


his death. 


Ray Parker, recently appointed East- 
ern Michigan representative for Ameri 
can Buff Co., Chicago, died Sunday, 
October 13, after a heart attack. His 
untimely death closed a life brimming 
with activity and interest in both the 
metal finishing industry and leisure 
sports. His business rise, starting with 
work on the wheel, took him up 
through shop supervision to speciali- 
zation in stainless steel metal finishing 
and consulting engineer in this field. 
In 1956 he was appointed Eastern 
Michigan representative for American 
Buff. He is survived by his wite, Julia, 
and two children. 


Abrasive and Ceramic Preducts Manufacturer 
has capacity available. Equipment—Pug mills, 
Simpson mixer, Haller press and gas fired Kilns. 
Low overhead costs. 


GRINDING & FINISHING 
222 E. Willow, Box No. 14 Wheaton, Ill. 


ATTENTION 
Agents & Shop Personnel 
Agents wanted to sell new silicone base, 
all purpose, barrel finishing compound. 


Shop personnel may act as agents in spare 
time. Confidential. 


Grinding & Finishing 
222 E. Willow, Box No. 17, Wheaton, til. 


VERTICAL 


At last, @ top quality industrial sander that 
provides all most wanted res — 


$9995 


IMlustrated Literature on Request 


A few desirable distributor 
territories still available. 


complete 
with cord, plug, 
switch ready te use 


WALLS sates corporation 


333 Nassau Avenue — Brooklyn 22, N. Y. 


Use postpaid card. Circle No. 255 
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BETTER CUT WITH 


BEAVER CUT 
CARBIDE 


Cushion Ground and Micro-Lapped Ro- 
tary Files, Grinding Burrs, and Center 
Lapping Tools outlast regular ground 
carbide tools by 30% yet cost no more. 


You may make a greater saving by 
sending us your dull tools for sharp- 
ening by our manufacturing method. 


Beaver Cut Rotary 


File Company 
401 E. Sleuson Ave. 
Los Angeles 11, Calif. 


Use postpaid card. Circle No. 256 
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95% Diamond Hardness 
at 1/3 Diamond Cost! 


HONING ; 
LAP " 


Highly efficient, ATECO's 
new Honing Lap removes ma- 
terial fast. This convenient, eco- 

nomical, durable lap produces an 
absolutely smooth finish on tool steels 
and on the hardest carbide tools. Macolaepp 
grains used in the new ATECO lap are 
harder than the toughest sintered carbide. 
Long life, even cutting action guaranteed. 


There is a proper ATECO Honing $8 75 
Lap for each job, depending on e 

& ~¥ desir- 

and amount 

of material to : MICRO 
be removed. 
Grits —160, 220, 
360, 500. Send 
Your Order to- 
day! 


$7.50 


A ow govme for pevieten 
‘ setting o ividers. ecuracy 
Write for full | to .0017. Valuable aid te 

details! tool makers, draftemen, loft- 
ing engineers, and layout men. 
Complete with case 


Use postpaid card. Circle No. 257 
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A GUARANTEE FOR YOUR 
CRYSTAL LAKE GRINDER 


When purchasing a REX SUPERVAN HIGH SPEED 
STEEL SPINDLE for your Crystal Lake Grinder an 
additional $50.00 to the purchase price will give 
you a TWO YEAR SPINDLE GUARANTEE. 


EASY OPERATION: CLOSE TOLERANCES: 
ACCURACY: FINE MICROINCH SURFACE FINISH 


A CRYSTAL LAKE GRINDER will hold size as well as 
grind round from .000005 to .000020” and finish 
from One to Four Microinch SURFACE FINISH. The 
essentials in grinding are a round spindle, taper 
bearings, a spindle that can be adjusted periodically 
without the squashing of bronze boxes and to have 
belt pressure ninety degrees from grinding pressure 
so the bronze boxes will not wear out of round. 


For example, fuel injectors, after having been rough 
ground, can be ground to .000010” roundness 
with a sixty grit wheel and one pass of the wheel. 


— 


Write for literature 


CRYSTAL LAKE GRINDERS 


Since 1910 
CRYSTAL LAKE, ILLINOIS 
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Use postpaid card. Circle No. 258 
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rs| MICHIGAN BELTS Pre-Plate-Polish 
1000 Rough Steel Forgings Per Hr. 


: 


MICHIGAN ON-THE-JOB FACTS: 


joone 33 OPERATION: Merry-Go-Round (four-head) roughing, finishing and pre-plate-polishing gear shift levers. 
in - MATERIAL: 10-38 steel forgings. 

ABRASIVE BELT: Four MICHIGAN RED COAT A/O metal-working cloth belts. 

LOCATION: GENERAL PRODUCTS, INC., Jackson, Michigan. 


manufacturer of coated abrasives in the country 
. and no wonder! The proof is in performance. 
See what the R€®<€OAT Brand of coated 


abrasives can do for you. Call your Michigan 


No matter how simple or complex the machine 
~~ & you fit-out with an abrasive belt, it’s the belt that 
finishes the piece. That’s why General Products, 
like many others, keep Michigan Abrasive 


Rt <OAT Brand belts on the job. They know their 


representative or mail coupon for free, complete 


mao : : 4 
— investment in men and machines depends on the _ catalog and representative will call you for an 
performance of the belts they use to deliver peak appointment. You will never know if your finish- 
cee vs production at lowest possible cost ... to deliver ing costs are at rock bottom unless you do! 
iin 34 a profit! 
. \ 
Every day, new customers are being amazed oe) MICHIGAN ABRASIVE co. 
at the additional production and superior finishes % = Menutecturers of "The Humidity-Costrelled Abrasive” 
- they get by just switching to Michigan REO COAT Lew 11910 E. 8-MILE ROAD + DETROIT 5, MICHIGAN 
er Brand belts on their existing machines. Michigan —< 
belts are sharper cutting, smoother finishing and i lal ys a 
more resistant to loading . . . you will find they r + 7 
55 deliver new-belt performance far longer than eis | 
aa anything you have ever used. O.K., give me the dope on Michigan Abrasives! 
‘tiatin Michigan Abrasive is the fastest growing | CJ Send your Catalog [_] Mave representative cal. = 
| 
| Nome 
_—_ | 
_ sy Title 
.. 640 9 by | Firm | 
TOUIIG OU ° | 
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| 
_ 59 ] City Zone State | 
ABRASIVES _ | 
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Use postpaid card. Circle No. 223 
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NAME 


Wed CATALOG 


WM. SOPKO & SONS CO. | 


GRINDING WHEEL 


Culms ROOM ACCESSORIES 


MANUFACTURERS Of To. R NDIN: 
Ol ROOm AND Gr : 
INDING ROOM ACCESSORUE 
s 


il-puclitg NDAPTERS 


@ Precision-made, Hardened and 
Ground with Heat Treated Nuts 


@ Complete Line—4 New Models 
Available 


@ For Use on All Popular Surface 
Tool and Cutter Grinders 


@ Large Stocks—Immediate Delivery 


USE SOPKO ADAPTERS — SAVE 
TIME, TROUBLE AND MONEY 


WM. SOPKO & SONS CO. 
140 E. 267th ST. * EUCLID 32, OHIO 
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Please send your New Free Illustrated CATALOG 
TITLE 


COMPANY 


STREET 


CITY 


STATE 


igan, 
a “a, Cement) - 


Mfg. Co. ; 
& Cutter Grinders) - 
Michigan Abrasive Co. ..... pluck i cbmnoil snd danuidaebllnedetapadialanianeaatia 
(Abrasives) 
Micrometrical Mfg. Co. 
(Surface Finish ssgeuusing Equipment) 
Minnesota Mining & Mfg. Co. 
(Abrasives) 


National Broach & Machine Co. 
(Gear Honing Equipment) 

Ss iE 2 Ao oe EE ee eee Rene ree OE CURT 16a, 
(Grains Div.) (Abrasives) 

Norton Co. 

(Wheels Div.) (Grinding Wheels) 


P 
Peninsular omnare IT EIU scicgusssinbanclindnensnnesion ih ceed iichlaiichaaianaa 3rd Cover 
(Grinding Wheels) 
Precise ‘> oo 7m sii eathdenlhae iaeieeiinnibdiasiababeniiaiaag =a 


Preciosa See” ~~ ee ye sr hbliirainittclaiicdaialaialdaianimmeateiian 64 


ders)” 
Grinding Machines) 


Simonds Abrasive Co. 
(Asegetnes 
Smit, K. & Sons, Inc. 
(Digmong } ng 
Sopko, Wm. & Sons sites kcetateiaeeaamaaiaibdeaiinaians tibiae 
(Grinding hoot, oe 
sa enisdaieninsiginoomensnieesaaeneeneinauacontis 8&9 
(Liquid rinding Compound) 
Sunnen Products Co. 
(Honing Machines) 


Taft Peirce Co. 
Timesaver Sanders, Inc. 
(Abrasive. Machines) 


U.S. Diamond Wheel Co. .. 
(Diamond Wheels) 

U.S. Electrical Tool Co. ............... 
(Buffers, Grinders) 


Van Norman Co. 
(Grinders) 
Vulcan Tool Co. 
(Grinders) 


Walls Seles Corp. 
(Belt Sanders) 

Waltham Grinding Wheel Co. 
(Grinding — 

White & Bag 
(Grindi 


V-BLOCK 


PLATES 


ustable parallel 
holds the smallest work 
for position and clamp- 
ing with ease and ac- 


Side Gage automatically 
squares work precisely 
and without removiag 
angie plate from chuek. 
Repetitive accuracy main- 
tained. 


For inspection, Grinding, 
Machining & Layout. 
Hardened,ground & lapped 
finish. Accurate to .000! 
Assures precise work ac- 
curacy, requires less skill. 


WRITE FOR FREE DESCRIPTIVE LITERATURE 


LASSY TOOL COMPANY, Plainville, Conn. 


Use postpaid card. Circle No. 259 


Use postpaid card. Circle No. 260 


GRINDING and FINISHING 


ee ee ae eee 
: | 
| Lassy Tool G0. nennenecntntrntmnntnientnninstnnscemanennenaneet 8c 
- , ee (Grinders) | 
Moe M 4 
: 58 . 
| 79 
- ) ay 32 
BB ADAPTED S 4 
- nee a 
: - e | ss — ee 
aan 7 : ee ne es = 
eo ft. oe ES al SS 
-_> pea | 
Ne : § Reid Sess. (TEE Le ROT ENT SOT 
caf a PT Riv I a ee 
Ee = 
FReg (OUR "SOPKO sus | | 
eee Copy 4 SONS C0 
} 
U z 
Vv 
ee SA ee ’ - 
ee 
pe 
; . MASTER 
e = oe ae ome ---- Ee 
; ANGLE 7 | = 
; | — oe | 
es Ss aa 
s 2s a } : a ha 
So ! pt a4 aA | +h | sith r 
sd curacy. 
. 0) a a a Ee 
1 ee | 
cscs 9 | 
s OO a | 
80 Pe | 
: ) 
oe ee lt 


e = s . > %r 
~. "Sac gew ann: 


~ Anliday 


Greetuwys 
to 
Ora Mai 
#Frivws 
Chrroughwnatt 


Jawmarstry 
PENINSULAR 


; ; a ee yj ie a3 
; E as He ea a e ee : u ‘ a faa ; 
Pe ACG Been. 7 ; gy Bi 2. ier : 3 
Bo: oe Sl Fl - i — an 
ie . ——<— e ' ei rae 4 oe sea ee : ae. 3 
~ a : oe oo i 2 <2 t deer Pa a 
i = —-  . Se 3 — 
... 80 . a. 4 Fe I - : a ‘ 
, a _ ¥ mk canes ; Pe ; ‘ 
T F <u * ee ae : >. 4 
™ =e jae : og .. ee —— ; oe 2 
% a a a pe : e “7 "a i “& 
— ae = é ; = Pe gee ad te, 
Te uA ig Bees: ie Bp oe a nn Bee le 
79 v — | oo ‘a i (A a: 
2 ae a RE ae, et aa oF 
— ais) . ee Ny a ee 
ae Sete (Bea SE. ae 
++. 47 ve ! ° : a 'P .. ha SeKeee oe : ros - JER -~. bree} a ly 
j ‘ _ be ae ig a : an Oe) a SB 
. eee ne EE oP 
F - = cae SOF . 3 Pt en ™ eS why a 
iy : ‘ } pot Owe Fe 2 ae “is 4 F ~ io 
¥ a Ta ~ “the? 4 - = = » hee. ¢, or 
, | sR eR PE a Ce 
--- 42 A ‘ c ee " See , ay a 3. woh bs As 
pet “poe ae Sa 7 Rie . : i ae "a . _ 
2.4 ee a - Si eee 7 * oe a SS A 
. Vv? ; i 4 a ‘ na a . 7 2 4 Xe t i? = % : iS 
: v oe ms at “Ne _ dl Pa i 
: ete Pe hn Ba eS 
ee a 89 eM ed. ee . 
- — ’ m we 7) * : La. A oy : € 
iia ia a eRe et ‘ N a ; : 
aie z I ‘a “ P » «4 : : Ae ; 4 - a = 
Cover .. ae . ff 5 . wee » an ; so) ee a ee 
van > Joa 5 *2 “ ass A) “ rma = om: ba ath da 
. Cee oie i.) . > Tee ees ee a. <= 
—— ag sn SSS EAE SS e a Pu : 
--. 64 ee wt. OS 7, eas at toa '. - Se eae ie os ie oS a Se 
+ — ce ey . owe x fe Tae : EE OP nF 2 ae 
irae i te ' ae ¥ =~ > ut Ps e - . : : oe Se, . : 2 
ey ne ae tt 8 ha ete Fin o . * * . : Yee. ~ ag 
; ges ad re em a ied ae Sy hy oe : ; Pte WE 
| ot ar > SSRIS ES AT Sa ll mz ie 
AGE 2 ip, = ie ee ied by: peed s af wea M & aie ane aa a. : x ’ 
‘ ae ® ii a oh Oe ee a Oe oe ad iH Sa Fi Th. . 
.. 20 : ee. ee — oe ' ht wn * a = = ‘ee q 
— ae ere oP tabs oy a ie a % » OTF —— * ee... Aste Ot. . 
4 ~ ae ye | 4 fhe * a | . 2 ee —. - a ie fe 4 — 7 — > wa > 
oa oe t<y rie -. * a . ’ . He a _ es, Niko - oo 4 ay Ws. » 
i eh ras a ae >> cv ott we .- wr a ee i Se Oe 
os RR err ee Wee oy Efe SS. ._ Se 
ae 5S al ee ~ Sy eer § cat — A A. wa US ye ey 
— . : oe ye a A ’ » i SIS es . 3 aS %*% * ‘ oll VF a : 0 = = rn ’ “ a - 
: aes A 4 4 oe — a ath os af EoEN \ SUL s oh kee ee! 
— Ace. ae or ak Sy am Sy — ANS me ia aor. e } ay Cah: oat : 
. ‘ teas, Na?’ oe a.“ ha +s ail ¢ | emer Ft i mets By a 2 ‘ - 
sa? 7 Sieg hee. i ae MA Rin = ’ e. J > wy ia ¥ ae . r 
‘ Tee Page AS . *. . y vA a & er ‘ 
12 ; Sa { es t*e<4°" LFS d ¢ : ee} ae 
. v9 es a" 3% rs tee ‘ty : 2g . |@ otc] Z% bye ~~ a ae 
em Ati gts [ee ae. 2 ve ae 
go ee ee "4 Sem “es * / “a we ray Ae 4 
a ‘ Pe ag Es 3 7 7 * r e . “. “A Y 
ar Sone yes 4: aa * an. - 4 et $ oe J : ae et 
¥ wy ¢ tees / __ '/ SOaSe eee 7 Xf. 
13 Wes” eae, oe 4 meee) — /~  * | r . Sy ‘ 
_— i. et pel, oF P 2. to we? ee |, und vig FS. Se i&> wg s.) ‘ 
MER GS ee a | 
a ae eek ae & — i i 4 : “Fas ~> 
me fe we . “s - Oe gig ae ; Sst "Sue 
a > pe ta ne ae 2, See ’ .. faa . 
| ~ « vate xa ee D 
. 16 ovo A 95 : 4 8 4S el % ‘2 
Mie ef nde Meee 5 ae ——— — * 
— a! ay) te + en a y > hein +t a> 
t. oP eal ee ct é . “ex — ie 2b 
s ~ ie? ee * yy a * : . - t = e + ee ° 
a. Oe ee ae ae . >. ie ; 
. oe a. * ae * ai mS Me 6 a So a. ‘ ’ 
a1 ae” BN etree ESE ee Aa Ree ‘ 
ea wed a a am * * gx 3 . ’ 
Sey i * » ~~ ii br 
— . on # ae 3 + 2A “~ o + yu — x a) f 
" oS eae ” ¥ : *.~ Se axa : . 
3°49". ' Mme Sees a, a “an &: fe 
ee oy ein cu a P [oe 7 , a. ei * . 
eae i wh 6B : x « &F ~ Ra RA, 
Ptotleg i.e ; a | -o 
‘or oes * iS 2 i = 1 * Bee a? 
77 Sh he ,. i 13 oS tag ee * 
ves yerng Ss f ©... ¢ a : ‘+ 
% x e ae ’ " r » . 9 — ’ 
ne hae . i eae ee y tx \* 
| Te ae x2 a Sanh ie if ¢.* :% 
i a ee : » sx - . ae le 5 . a 4 
> Wire fe. yet \ Fe is ty 
* tee 4 mm % ae, ae t. *4 
oj rrr, ©, w= J 4: <a o Meg eS * 
er i,’ ” 2 a ‘ev ~~ ae =. $4 sf ; 
——— 7 ot & i me . ae ‘tag! ~ (9 = . wail - : 
cine See ae Sa 7. GE +m ote #, glee ee 4” 
ae er MO a $% 4 
CK Sigg, aaa 5 ite. Medes a .|6—CcrvxKxm 3” 
£2 ae ie a et 2 % 7. " ae ‘5 x P 
——_— > we x Loe ad ar. ‘4 re 
hs ee oe . | x 3 ” glare: eae prey ee é 
hs ye — ‘a ‘ ag a ‘es . % 
es ie Vy oy | ee e 34 " 
te, Bae ti ; a it 
(Feit TAT PY. i ia _ 
as eget ui fae a9 a -_ ts as 
Tt aN - i Ser - la UdUllC ‘ 
ee a a ° eS as” 2 t y e a 
“sa bie i he Gis ap : Pr. “ : x. ; a . 
| juts : a dower ae eae: — } ‘gt oe”, 
: 7 - a ae gruel 
oe a Age Pa a “ey OPE Sn ae ee er ee 
theally we > ae ae. es _. a" a Cd PS eed Pe ae 
~~ 4 . i ee § ” ee - ‘ : 
poviag : a i 2 | ar, a’ AF — ee 
onesk. bes » cas x — be 
main- a eae ae re ’ N a ae Ae : 
Bi eet ‘ ed x hy ~* 
I ae re 2 + “ne Ee. es... = 4 
eset aa : ty. ‘ ; aS pa we 
We Pet a i * pi = ri 
: 4 ctclaine Slee ol 3) hay " oe 
j x o ‘i + pe ed ‘ % 


Erickson Precision Expanding ‘Mattdrels Solve Assembly Pr 


~ 
i> a 


ce. 2. 


Emerson Electric, big-name electrical manufacturer, 
assembles stator laminations the modern way—with 
Erickson Mandrels. Gone are the old-fashioned arbor 
assembly methods that require a large tolerance 
between laminations and arbor. . . that lead to eccen- 
tricity of stator bore and to additional finishing 
operations on the OD. 

Emerson Electric works “from the inside out’’ with 
Erickson Precision Expanding Mandrels. Laminations 
are placed on a fixture and the fixture slipped over 
the expanding mandrel. Laminations are then welded 


Collet Chucks 
Floating Holders 
Tap Chucks 


Indexers 


ERICKSON TOOL COMPANY 


34360-12 Solon Road © Solon, Ohio 
Tap Holders 

Air-Operated Chucks 

Expanding Collets 

Special Holding Fixtures 


Bothered by a tough holding problem? Then let us show you how Erickson mandrels 


speed production, lower grinding or inspection costs. Write for Catalog K. 
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Photos: Courtesy The Emerson Electric Mfg. Co., St. Louis 


electric motor stators 


together with two passes through a three-torch head. 

Result? Stators are concentric within Erickson’s 
guaranteed accuracy of five ‘‘tenths.”” And Emerson 
Electric gets a better motor with uniform air gap 
that produces uniform torque and rated horsepower 

. that creates minimum electrical interference... 
and that lasts longer. 

If this cost-cutting case history triggers your imagi- 
nation, contact the nearest Erickson representative. 
He'll be pleased to demonstrate how Erickson Precision 
Expanding Mandrels can cut your assembly costs. 


AA.4133 


1D of stator assembly ‘lower left) requires 
No finishing operation after welding. 
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Use postpaid card. Circle No. 300 
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; lapping nolishing 


honing 


grinding 
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